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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED. S'YI 
SGS·THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITIEN APPROVAL OF SGS· THOMSON Microelectronics. 
As used herein: 

1. Life support devices or systems are those which (a) are 
intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform, when 
properly used in accordance with instructions for use 
provided with the product, can be reasonably expected 
to result in significant injury to the user. 

2. A critical component is any component of a life support 
device or system whose failure to perform can reason
ably be expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness. 
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ALPHANUMERICAL INDEX 

Type Number Page Type Number Page Type Number Page 

1 N1186 45 BAS70-04 767 BYT11-800 55 
1 N1187 45 BAS70-05 767 BYT11-1 000 55 
1 N1188 45 BAS70-06 767 BYT12-200 465 
1 N1189 45 BAT17 783 BYT12-300 465 
1 N1190 45 BAT17DS 783 BYT12-400 465 
1N1195A 47 BAT19 787 BYT12-600 483 
1N1196A 47 BAT29 789 BYT12-800 483 
1 N1197A 47 BAT41 791 BYT12-1 000 501 
1 N1198A 47 BAT42 795 BYT12P-600 471 
1N1344B 39 BAT43 795 BYT12P-800 471 
1 N1345B 39 BAT45 799 BYT12P-1000 489 
1 N1346B 39 BAT46 803 BYT12PI-600 477 
1N1347B 39 BAT47 807 BYT12PI-800 477 
1 N1348B 39 BAT48 807 BYT12PI-1 000 495 
1N3766 45 BAT49 811 BYT13-600 63 
1N3768 45 BY214-200 37 BYT13-800 63 
1N3879 73 BY214-400 37 BYT13-1000 63 
1N3880 73 BY214-600 37 BYT16P-200 507 
1 N3881 73 BY214-800 37 BYT16P-300 507 
1N3882 73 BY214-1000 37 BYT16P-400 507 
1N3883 73 BY233-200 75 BYT230PI-200 597 
1N3889 89 BY233-400 75 BYT230PI-300 597 
1N3890 89 BY233-600 75 BYT230PI-400 597 
1 N3891 89 BY239L-200 41 BYT230PI-600 601 
1N3892 89 BY239L-400 41 BYT230PI-800 601 
1N3893 89 BY239L-600 41 BYT230PI-1 000 605 
1N3899 91 BY239L-800 41 BYT230PIV-200 597 
1N3900 91 BY239-200 41 BYT230PIV-300 597 
1 N3901 91 BY239-400 41 BYT230PIV-400 597 
1N3902 91 BY239-600 41 BYT230PIV-600 601 
1N3903 91 BY239-800 41 BYT230PIV-800 601 
1N3909 93 BYT01-200 421 BYT230PIV-1 000 605 
1 N3910 93 BYT01-300 421 BYT231 Pl-200 597 
1 N3911 93 BYT01-400 421 BYT231 Pl-300 597 
1 N3912 93 BYT03-200 429 BYT231 Pl-400 597 
1 N3913 93 BYT03-300 429 BYT231 Pl-600 601 
1N3988 39 BYT03-400 429 BYT231 Pl-800 601 
1N3990 39 BYT08P-200 437 BYT231 Pl-1 000 605 
1 N5711 755 BYT08P-300 437 BYT231 PIV-200 597 
1 N5712 757 BYT08P-400 437 BYT231 PIV-300 597 
1N6263 761 BYT08P-600 449 BYT231 PIV-400 597 
BAR10 763 BYT08P-800 449 BYT231 PIV-600 601 
BAR11 763 BYT08P-1 000 457 BYT231 PIV-800 601 
BAR18 767 BYT08PI-200 443 BYT231 PIV-1 000 605 
BAR19 771 BYT08PI-300 443 BYT260PI-200 609 
BAR28 773 BYT08PI-400 443 BYT260PI-300 609 
BAR42 775 BYT08PI-600 453 BYT260PI-400 609 
BAR43 775 BYT08PI-800 453 BYT260PI-600 613 
BAR46 779 BYT08 P 1-1 000 461 BYT260PI-800 613 
BAR46A 779 BYT11-600 55 BYT260PI-1 000 617 

------------ JI..'YL ~~i©IH~:~U\l~~~ ------------
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ALPHANUMERICAL INDEX 

Type Number Page Type Number Page Type Number Page 
BYT260PIV-200 609 BYT71-600 67 BYW29-150 119 
BYT260PIV-300 609 BYT71-800 67 BYW29-200 119 
BYT260PIV-400 609 BYT71F-100 67 BYW29F-50 119 
BYT260PIV-600 613 BYT71F-200 67 BYW29F-100 119 
BYT260PIV-800 613 BYT71F-400 67 BYW29F-150 119 
BYT260P IV -1 000 617 BYT71F-600 67 BYW29F-200 119 
BYT261 Pl-200 609 BYT71F-800 67 BYW29M-200 125 
BYT261 Pl-300 609 BYV10-20 815 BYW51-50 151 
BYT261 Pl-400 609 BYV10-20A 819 BYW51-100 151 
BYT261 Pl-600 613 BYV10-30 815 BYW51-150 151 
BYT261 Pl-800 613 BYV10-40 815 BYW51-200 151 
BYT261 Pl-1000 617 BYV10-60 823 BYW51F-50 151 
BYT261 PIV-200 609 BYV52-50 185 BYW51F-100 151 
BYT261 PIV-300 609 BYV52-100 185 BYW51F-150 151 
BYT261 PIV-400 609 BYV52-150 185 BYW51F-200 151 
BYT261 PIV-600 613 BYV52-200 185 BYW51M-200 157 
BYT261 PIV-800 613 BYV52PI-50 185 BYW77-50 169 
BYT261 PIV-1 000 617 BYV52PI-100 185 BYW77-100 169 
BYT30-200 531 BYV52PI-150 185 BYW77-150 169 
BYT30-300 531 BYV52PI-200 185 BYW77-200 169 
BYT30-400 531 BYV255-50 197 BYW77M-200 165 
BYT30-600 549 BYV255-100 197 BYW77P-50 161 
BYT30-800 549 BYV255-150 197 BYW77P-100 161 
BYT30-1000 567 BYV255-200 197 BYW77P-150 161 
BYT30M-400 525 BYV255V-50 197 BYW77P-200 161 
BYT30P-200 513 BYV255V-100 197 BYW77PI-50 161 
BYT30P-300 513 BYV255V-150 197 BYW77PI-100 161 
BYT30P-400 513 BYV255V-200 197 BYW77PI-150 161 
BYT30P-600 537 BYV54-50 193 BYW77PI-200 161 
BYT30P-800 537 BYV54-100 193 BYW78-50 181 
BYT30P-1 000 555 BYV54-150 193 BYW78-100 181 
BYT30PI-200 519 BYV54-200 193 BYW78-150 181 
BYT30PI-300 519 BYV54V-50 193 BYW78-200 181 
BYT30Pl-400 519 BYV54V-100 193 BYW80-50 129 
BYT30PI-600 543 BYV54V-150 193 BYW80-100 129 
BYT30PI-800 543 BYV54V-200 193 BYW80-150 129 
BYT30PI-1000 561 BYV541-50 193 BYW80-200 129 
BYT60-200 579 BYV541-100 193 BYW80F-50 129 
BYT60-300 579 BYV541-150 193 BYW80F-100 129 
BYT60-400 579 BYV541-200 193 BYW80F-150 129 
BYT60-600 585 BYV541V-50 193 BYW80F-200 129 
BYT60-800 585 BYV541V-1 00 193 BYW80PI-50 135 
BYT60-1000 593 BYV541V-150 193 BYW80PI-100 135 
BYT60P-200 573 BYV541V-200 193 BYW80PI-150 135 
BYT60P-300 573 BYW08-50 189 BYW80PI-200 135 
BYT60P-400 573 BYW08-100 189 BYW81-50 147 
BYT60P-1 000 589 BYW08-150 189 BYW81-100 147 
BYT71-100 67 BYW08-200 189 BYW81-150 147 
BYT71-200 67 BYW29-50 119 BYW81-200 147 
BYT71-400 67 BYW29-100 119 BYW81M-200 143 

------------ ~.,l ~itm~~l~~©~ ------------
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ALPHANUMERICAL INDEX 

Type Number Page Type Number Page Type Number Page 
BVW81P-50 139 DTV32-1 OOOA 627 JBYT08-40 897 
BVW81 P-100 139 DTV32-1200A 631 JBYT12-20 897 
BVW81 P-150 139 DTV32-1200B 637 JBYT12-30 897 
BVW81P-200 139 DTV32-1500A 631 JBYT12-40 897 
BYW81PI-50 139 DTV32-1500B 637 JBYT12-100 898 
BVW81PI-100 139 DTV32F-1200A 631 JBYT16-20 896 
BVW81PI-150 139 DTV32F-1200B 637 JBYT16-30 896 
BVW81 Pl-200 139 DTV32F-1500A 631 JBYT16-40 896 
BVW88-50 43 DTV32F-1500B 637 JBYT30-20 897 
BVW88-100 43 DTV64-1200C 643 JBYT30-30 897 
BVW88-200 43 DTV64F-1200C 643 JBYT30-40 897 
BVW88-300 43 ESM243-50 97 JBYT30-100 898 
BVW88-400 43 ESM243-100 97 JBYT60-20 897 
BVW88-500 43 ESM243-200 97 JBYT60-30 897 
BVW88-600 43 ESM243-300 97 JBYT60-40 897 
BVW88-800 43 ESM243-400 97 JBYT60-100 898 
BYW88-1000 43 ESM244-50 99 JBYT71-20 892 
BYW92-50 177 ESM244-100 99 JBYT71-40 892 
BVW92-100 177 ESM244-200 99 JBYT71-60 892 
BVW92-150 177 ESM244-300 99 JBYT71-80 892 
BVW92-200 177 ESM244-400 99 JBVW29-10 895 
BYW98-50 111 ESM244-500 99 JBYW29-15 895 
BYW98-100 111 ESM244-600 99 JBYW29-20 895 
BYW98-150 111 ESM765-100 79 JBYW51-10 896 
BVW98-200 111 ESM765-200 79 JBVW51-15 896 
BVW99P-50 173 ESM765-400 79 JBVW51-20 896 
BVW99P-100 173 ESM765-600 79 JBYW77-10 895 
BVW99P-150 173 ESM765-800 79 JBVW77-15 895 
BVW99P-200 173 ESM765PI-600 83 JBVW77-20 895 
BVW99PI-50 173 ESM765PI-800 83 JBVW78-10 895 
BVW99PI-100 173 J1 N1188-40 891 JBYW78-15 895 
BYW99PI-150 173 J1N3768-60 891 JBYW78-20 895 
BVW99PI-200 173 J1N3768-80 891 JBYW80-10 895 
BYW100-50 103 JBW88-40 891 JBYW80-15 895 
BYW100-100 103 JBW88-60 891 JBYW80-20 895 
BVW100-150 103 JBW88-80 891 JBYW81-10 895 
BVW100-200 103 JBY233-20 892 JBYW81-15 895 
BYX61-50 87 JBY233-40 892 JBYW81-20 895 
BYX61-100 87 JBY233-60 892 JBYW92-10 895 
BYX61-200 87 JBY239-40 891 JBYW92-15 895 
BYX61-300 87 JBY239-60 891 JBYW92-20 895 
BYX61-400 87 JBY239-80 891 JBYW98-10 893 
BYX62-600 89 JBYT01-20 893 JBYW98-15 893 
BYX63-600 91 JBYT01-30 893 JBVW98-20 893 
BYX64-600 93 JBYT01-40 893 JBVW100-10 893 
BYX65-50 95 JBYT03-20 893 JBVW100-15 893 
BYX65-100 95 JBYT03-30 893 JBVW100-20 893 
BYX65-200 95 JBYT03-40 893 JBYX62-20 892 
BYX65-300 95 JBYT08-20 897 JBYX62-40 892 
BYX65-400 95 JBYT08-30 897 JBYX62-60 892 

-------=----- Jt...,l ~~tm~~~~~©~ ------------
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ALPHANUMERICAL INDEX 

Type Number Page Type Number Page Type Number Page 
JBYX64-20 892 JTPS630 902 STPR320F 205 
JBYX64-40 892 JTPS640 902 STPR510D 209 
JBYX64-60 892 JTPS735 902 STPR510F 209 
JESM244-20 892 JTPS745 902 STPR520D 209 
JESM244-40 892 JTPS1035C 902 STPR520F 209 
JESM244-60 892 JTPS1045C 902 STPR610CF 213 
JESM765-20 892 JTPS1535 903 STPR610CT 213 
JESM765-40 892 JTPS1535C 902 STPR620CF 213 
JESM765-60 892 JTPS1545 903 STPR620CT 213 
JESM765-80 892 JTPS1545C 902 STPR810D 217 
JSBVT01-20 894 JTPS2035C 902 STPR810F 217 
JSBYT01-30 894 JTPS2045C 902 STPR820D 217 
JSBYT01-40 894 JTPS3035 903 STPR820F 217 
JSBVT03-20 894 JTPS3035C 903 STPR1010CF 221 
JSBYT03-30 894 JTPS3045 903 STPR1010CT 221 
JSBYT03-40 894 JTPS3045C 903 STPR1020CF 221 
JSBYW98-10 894 JTPS6035 903 STPR1020CT 221 
JSBYW98-15 894 JTPS6035C 903 STPR1210D 225 
JSBVW98-20 894 JTPS6045 903 STPR1210F 225 
JSBYW1 00-1 0 894 JTPS6045C 903 STPR1220D 225 
JSBYW1 00-15 894 JTPS8035 903 STPR1220F 225 
JSBYW1 00-20 894 JTPS8045 903 STPR1510D 229 
JTA106 899 MTV32-400A 623 STPR1510F 229 
JTA112 901 MTV32-600A 627 STPR1520D 229 
JTA206 899 PFR850 59 STPR1520F 229 
JTA212 901 PFR851 59 STPR1610CT 233 
JTA506 899 PFR852 59 STPR1620CT 233 
JTA512 901 PFR854 59 STPR2410CT 237 
JTA806 899 PFR856 59 STPR2420CT 237 
JTA812 901 PLQ08 51 STPS120E 649 
JTA1206 899 PLQ1 51 STPS130E 649 
JTA1212 901 SMBVT01-200 425 STPS140E 649 
JTA1512 901 SMBYT01-300 425 STPS160E 651 
JTA2006 899 SMBYT01-400 425 STPS220CE 653 
JTA2512 901 SMBYT03-200 433 STPS230CE 653 
JTA3006 899 SMBYT03-300 433 STPS240CE 653 
JTA4512 901 SMBVT03-400 433 STPS260CE 655 
JTA6006 899 SMBYW02-50 107 STPS320S 661 
JTB106 900 SMBVW02-1 00 107 STPS320U 657 
JTB206 900 SMBYW02-150 107 STPS330S 661 
JTB506 900 SMBVW02-200 107 STPS330U 657 
JTB806 900 SMBYW04-50 115 STPS340S 661 
JTB1206 900 SMBVW04-100 115 STPS340U 657 
JTB2006 900 SMBYW04-150 115 STPS620CF 665 
JTB3006 900 SMBYW04-200 115 STPS620CT 665 
JTB6006 900 STPR310 201 STPS630CF 665 
JTPS320 902 STPR310D 205 STPS630CT 665 
JTPS330 902 STPR310F 205 STPS640CF 665 
JTPS340 902 STPR320 201 STPS640CM 669 
JTPS620 902 STPR320D 205 STPS640CT 665 

------------ J....,l ~~l;n&~~~~~~~ ------------
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ALPHANUMERICAL INDEX 

Type Number Page Type Number Page Type Number Page 

STPS735D 673 STPS801 OOTV 737 STTB2006PI 359 
STPS735F 673 STTA506D 243 STTB3006P 385 
STPS745D 673 STTA506F 243 STTB3006PI 385 
STPS745F 673 STTA506M 251 STTB6006T1 401 
STPS745M 677 STTA512D 271 STTB6006T2 401 
STPS1035D 681 STTA512F 271 STTB6006TV1 401 
STPS1035F 681 STTA806D 277 STTB6006TV2 401 
STPS1045D 681 STTA806DI 277 STTB 12006T1 417 
STPS1045F 681 STTA806M 283 STTB 12006T2 417 
STPS1045M 685 STTA812D 303 STTB 12006TV1 417 
STPS12035T 741 STTA812DI 303 STTB 12006TV2 417 
STPS12035TV 741 STTA1206D 309 TMBAT49 879 
STPS12045T 741 STTA1206DI 309 TMBYV10-20 835 
STPS12045TV 741 STTA1206M 315 TMBYV1 0-20A 839 
STPS1535CF 693 STTA1212D 335 TMBYV10-30 835 
STPS1535CT 693 STTA1512P 341 TMBYV10-40 835 
STPS1535D 689 STTA1512PI 341 TMBYV10-60 843 
STPS1535F 689 STTA2006M 353 TMM5711 827 
STPS1545CF 693 STTA2006P 347 TMM5712 829 
STPS1545CM 697 STTA2006PI 347 TMM6263 833 
STPS1545CT 693 STTA2512P 373 TMMBAR10 847 
STPS1545D 689 STTA3006P 379 TMMBAR11 847 
STPS1545F 689 STTA3006PI 379 TMMBAR19 851 
STPS2035CF 701 STTA5012T1 389 TMMBAR28 853 
STPS2035CT 701 STTA5012T2 389 TMMBAT19 855 
STPS2045CF 701 STTA5012TV1 389 TMMBAT29 857 
STPS2045CM 705 STT A50 12TV2 389 TMMBAT41 859 
STPS2045CT 701 STTA6006T1 395 TMMBAT42 863 
STPS3035CP 721 STTA6006T2 395 TMMBAT43 863 
STPS3035CPI 721 STTA6006TV1 395 TMMBAT45 867 
STPS3035CT 717 STT A6006TV2 395 TMMBAT46 871 
STPS3045CM 725 STTA9012T1 405 TMMBAT47 875 
STPS3045CP 721 STTA9012T2 405 TMMBAT48 875 
STPS3045CPI 721 STTA9012TV1 405 
STPS3045CT 717 STTA9012TV2 405 
STPS3045M 713 STT A 12006T1 411 
STPS4045CP 729 STTA12006T2 411 
STPS6035CP 733 STTA12006TV1 411 
STPS6035CPI 733 STT A 12006TV2 411 
STPS6045CP 733 STTB506D 257 
STPS6045CPI 733 STTB506F 257 
STPS16035T 745 STTB506M 263 
STPS16035TV 745 STTB806D 289 
STPS16045T 745 STTB806DI 289 
STPS16045TV 745 STTB806M 295 
STPS201 OOCT 709 STTB1206D 321 
STPS24035T 749 STTB1206DI 321 
STPS24035TV 749 STTB1206M 327 
STPS24045T 749 STTB2006M 365 
STPS24045TV 749 STTB2006P 359 

---------- i:, ... 'l SGS·THOMSON ---------
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SELECTOR GUIDES 
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ALPHABETICAL LIST OF SYMBOLS 

c 
Co 

diF/dt 
0 
F 
IF 

IF(av), lo 
IF(RMS) 

IFM 
IFRM 
IFSM 

IM 
IR 

lAM 
lrr 
p 

Pror 
Orr 
Os 
Ad 
RL 

Rth(c) 
Rthu-a) 
RthO-cl 
Rthu-IJ 

RthO-SR) 
s 

Tamb 
tb 

Tc, Tease 
ttr 

liRM, ta 
Tj 
TL 
t 

Toper 
tp 
trr 

Tstg 
VeR 
VF 

VFM 
Vfp 
VA 

VRP 
VRRM 
VRSM 
VRWM 

Vto 
Zth 

I 

I 
I 

I 
I 
I 

.! 

Overvoltage coefficient 
Junction capacitance 
Rate of decrease of forward current 
Duty cycle 
Frequency 
Forward continuous current 
Average forward current 
RMS forward current 
Peak forward current 
Repetitive peak forward current 
Surge non repetitive forward current 
Maximum peak forward current 
Continuous reverse laekage current 
Peak reverse recovery current 
Test point of reverse recovery time on reverse recovery current 
Power dissipation 
Total power dissipation 
Reverse recovery charge 
Stored charge 
Dynamic resistance 
Load resistance 
Coupling thermal resistance 
Junction-ambient thermal resistance 
Junction-case thermal resistance 
Junction-leads thermal resistance 
Junction-substrate thermal resistance 
Softness factor 
Ambient temperature 
Time between IRM and zero crossing 
Case temperature 
Forward recovery time 
Time after IRM is reached 
Junction temperature 
Maximum lead temperature for soldering 
Minority carrier life time 
Operation temperature (at zero dissipation) 
Pulse width 
Reverse recovery time 
Storage temperature 
Breakown voltage 
Forward voltage 
Peak forward voltage 
Transient peak forward voltage 
Continuous reverse voltage 
Transient peak reverse voltage 
Repetitive peak reverse voltage 
Non repetitive peak reverse voltage 
Peak working reverse voltage 
Threshold voltage 
Thermal impedance 

------------ J;."'!L ~~lH~I~'ll------------
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SELECTOR GUIDES 

STANDARD DIODES 

IF(av) 
P/N Package 

VRRM (V) 
Page 

(A) 50 100 200 300 400 500 600 700 800 1000 

6 BY214 AG V' V' V' V' V' 37 

6 1N3990 004 V' V' V' V' V' 39 

10 ~ BY239(L) T0220AC V' V' V' V' 41 

12 BYW88 004 V' V' V' V' V' V' V' V' V' V' 43 

20 1 N1195 .. 8 005 V' V' V' V' 47 

40 1N1186 .. 90 005 V' V' V' V' V' V' V' V' V' 45 

~ 40 1N3766 .. 68 005 V' V' 45 

FAST DIODES 

IF(av) 
PiN Package 

VRRM (V) 
Page 

(A) 50 80 100 200 300 400 500 600 800 1000 

1 PLQ08 .. 1 F126 V' V' 51 

1 BYT11 F126 V' V' V' 55 

3 PFR856 0027A V' V' V' V' V' 59 

3 BYT13 0027A V' V' V' 63 

6 BYT71 T0220AC V' V' V' V' 67 

6 BYT71F ISOWATT220AC V' V' V' V' 67 

6 1N3879 .. 83 D04 V' V' V' V' V' 73 

10 BY233 T0220AC V' V' V' 75 

10 ESM765 T0220AC V' V' V' V' V' 79 

10 ESM765PI I sol. T0220AC V' V' 83 

12 BYX61 004 V' V' V' V' V' 87 

12 1N3889 .. 93 004 V' V' V' V' V' 89 

12 BYX62 004 V' 89 

20 1 N3899 .. 3903 005 V' V' V' V' V' 91 

20 BYX63 005 V' 91 

30 1N3909 .. 13 005 V' V' V' V' V' 93 

30 BYX64 005 V' 93 

30 BYX65 004 V' V' V' V' V' 95 

60 ESM243 005 V' V' V' V' V' 97 

60 ESM244 005 V' V' V' V' V' V' V' 99 

1/13 
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SELECTOR GUIDES 

ULTRA-FAST DIODES 

IF(av) 
P/N Package 

VRRM (V) 
Page 

(A) 50 100 150 200 400 500 600 700 800 1000 

1 BYW100 F126 v v v v 103 

2 SMBYW02 8006 v v v v 107 

3 BYW98 0027A v v v v 111 

4 SMBYW04 80015 v v v v 115 

8 BYW29 T0220AC v v v v 119 

8 BYW29F ISOWATI220AC v v v v 119 

8 BYW29M PowerS0-1 0"' v 125 

8 BYW80 T0220AC v v v v 129 

8 BYW80F JSOWATI220AC v v v v 129 

8 BYW80PI Jsol. T0220AC v v v v 135 

15 BYW81P T0220AC v v v v 139 

15 BYW81PI Jsol. T0220AC v v v v 139 

15 BYW81M PowerS0-1 QTM v 143 

15 BYW81 004 v v v v 147 

2x10 BYW51 T0220AB v v v v 151 

2x10 BYW51F JSOWATI220AB v v v v 151 

2x10 BYW51M PowerS0-1 QTM v 157 

25 BYW77P 80093 v v v v 161 

25 BYW77PI OOP31 v v v v 161 

25 BYW77M PowerS0-1 0"' v 165 

25 BYW77 004 v v v v 169 

2x15 BYW99P SOT93 v v v v 173 

2x15 BYW99PI TOP31 v v v v 173 

35 BYW92 005 v v v v 177 

50 BYW78 005 v v v v 181 

2x30 BYV52 SOT93 v v v v 185 

2x30 BYV52PI TOP31 v v v v 185 

80 BYWOB 005 v v v v 189 

2x50 BYV54(V) ISOTOP'M v v v v 193 

2x50 BYV541(V) ISOTOPTM v v v v 193 
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SELECTOR GUIDES 

ULTRA-FAST DIODES (cant' d) 

IF(av) 
P/N Package 

VRRM (V) 
Page 

(A) 50 100 150 200 400 500 600 700 800 1000 

3 STPR320 F126 ...... ...... 201 

3 STPR320D T0220AC ...... ...... 205 

3 STPR320F ISOWA TT220AC ...... ...... 205 

5 STPR520D T0220AC ...... ...... 209 

5 STPR520F ISOWATT220AC ...... t/ 209 

2x3 STPR620CT T0220AB ...... ...... 213 

2x3 STPR620CF ISOWA TT220AB ...... ...... 213 

8 STPR820D T0220AC t/ t/ 217 

8 STPR820F ISOWATT220AC ...... t/ 217 

2x5 STPR1020CT T0220AB t/ t/ 221 

2x5 STPR1020CF ISOWATT220AB ...... ...... 221 

12 STPR1220D T0220AC ...... ...... 225 

12 STPR1220F ISOWATT220AC ...... ...... 225 

15 STPR1520D T0220AC ...... ...... 229 

15 STPR1520F ISOWA TT220AC ...... ...... 229 

2x8 STPR1620CT T0220AB ...... ...... 233 

2x12 STPR2420CT T0220AB ...... ...... 237 

---------------------------~~~~~~~::~~ _________________________ 31 __ 13 
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SELECTOR GUIDES 

HIGH VOLTAGE ULTRA-FAST DIODES 

IF(av) 
P/N Package 

VRRM (V) 
Page 

(A) 200 300 400 500 600 BOO 1000 1200 

5 5TIA5060 T0220AC II 243 

5 5TIA506F 150WATI220AC II 243 

5 5TIA506M Power50-1 QTM II 251 

5 5TIB5060 T0220AC II 257 

5 5TIB506F 150WATI220AC II 257 

5 5TIB506M Power50-1 QTM II 263 

5 5TIA5120 T0220AC II 271 

5 5TIA512F 150WATI220AC II 271 

8 STIA8060 T0220AC II 277 

8 STIA80601 lsol. T0220AC II 277 

8 STIA806M Power50-1 OTM II 283 

8 STIB8060 T0220AC II 289 

8 STIB80601 lsol. T0220AC II 289 

8 STIB806M PowerS0-1 QTM II 295 

8 5TIA8120 T0220AC II 303 

8 STIA81201 lsol. T0220AC II 303 

12 STIA12060 T0220AC II 309 

12 STIA120601 lsol. T0220AC II 309 

12 5TIA1206M PowerS0-1 QTM II 315 

12 5TIB12060 T0220AC II 321 

12 STIB120601 lsol. T0220AC II 321 

12 STIB1206M Power50-10™ II 327 

12 5TIA12120 T0220AC II 335 

15 5TIA1512P 80093 II 341 

15 5TIA1512PI OOP31 II 341 

20 5TIA2006P 50093 II 347 

20 5TIA2006PI OOP31 II 347 

20 5TIA2006M Power50-1 0™ II 353 

20 5TIB2006P 50093 II 359 

20 5TIB2006PI OOP31 II 359 

20 5TIB2006M Power50-1 0"'' II 365 

_41_1_3 _____________ iV. ~~~~m~~rt~:~~n 
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SELECTOR GUIDES 

HIGH VOLTAGE ULTRA-FAST DIODES (cont'd) 

IF(av) 
PiN Package 

VRRM (V) 
Page 

(A) 200 300 400 500 600 800 1000 1200 

25 STTA2512P 80093 t/ 373 

30 STTA3006P 80093 t/ 379 

30 STTA3006PI OOP31 t/ 379 

30 STTB3006P 80093 t/ 385 

30 STTB3006PI OOP31 t/ 385 

2x25 STTA5012T(V)1/2 ISOTOf'TM t/ 389 

2x30 STTA6006T(V)1/2 ISOTOprM ..... 395 

2x30 STTB6006T(V)1/2 ISOTOf'TM ..... 401 

2x45 STTA9012T(V)1/2 ISOTOf'TM ..... 405 

2x60 STTA12006T(V)1/2 ISOTOprM ..... 411 

2x60 STTB12006T(V)1/2 ISOTOfJTM ..... 417 

1 BYT01 F126 ..... ..... ..... 421 

1 8MBYT01 8006 ..... ..... ..... 425 

3 BYT03 0027A ..... ..... t/ 429 

3 SMBYT03 80015 ..... ..... ..... 433 

8 BYT08P T0220AC ..... ..... ..... 437 

8 BYT08PI lsol. T0220AC ..... ..... ..... 443 

8 BYT08P T0220AC ..... ..... 449 

8 BYT08PI lsol. T0220AC t/ ..... 453 

8 BYT08P T0220AC ..... 457 

8 BYT08PI lsol. T0220AC ..... 461 

12 BYT12 004 ..... ..... ..... 465 

12 BYT12P T0220AC ..... ..... 471 

12 BYT12PI lsol. T0220AC ..... ..... 477 

12 BYT12 004 ..... ..... 483 

12 BYT12P T0220AC ..... 489 

12 BYT12PI lsol. T0220AC ..... 495 

12 BYT12 004 ..... 501 

2x8 BYT16P T0220AC t/ ..... ..... 507 

--------------------------- ~~~~~~~~:~~ _________________________ 5_11_3 
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SELECTOR GUIDES 

HIGH VOLTAGE ULTRA-FAST DIODES (cant' d) 

IF(av) 
P/N Package 

VRRM (V) 
Page 

(A) 700 200 300 400 500 600 800 1000 1200 

30 BYT30P 80093 1/ 1/ 1/ 513 

30 BYT30PI OOP31 1/ 1/ 1/ 519 

30 BYT30M Power80-1 (}fM 1/ 525 

30 BYT30 005 1/ 1/ 1/ 531 

30 BYT30P 80093 1/ 1/ 537 

30 BYT30PI OOP31 1/ 1/ 543 

30 BYT30 005 II' II' 549 

30 BYT30P 80093 1/ 555 

30 BYT30PI OOP31 1/ 561 

30 BYT30 005 1/ 567 

60 BYT60P 80093 II' 1/ 1/ 573 

60 BYT60 005 II' 1/ 1/ 579 

60 BYT60 005 1/ 1/ 585 

60 BYT60P 80093 II' 589 

60 BYT60 005 II' 593 

2x30 BYT230/1 PI(V) 180TOPTM 1/ 1/ 1/ 597 

2x30 BYT230/1 PI(V) 180TOPTM II' II' 601 

2x30 BYT230/1 PI(V) 180TOPTM 1/ 605 

2x60 BYT260/1 PI(V) 180TOPTM 1/ 1/ 1/ 609 

2x60 BYT260/1 PI(V) ISOTOPTM II' 1/ 613 

2x60 BYT260/1 PI(V) ISOTOPTM 1/ 617 

_6,_13 _____________ liii. ~~~;m~::~~~:: 
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SELECTOR GUIDES 

DEFLECTION DIODES 

IF(av) 
P/N Package 

VRRM(V) 
Page 

(A) 100 200 400 500 600 800 1000 1200 1500 

3 MTV32-400 0027A V' 623 

3 MTV32-600 0027A V' 627 

3 OTV32-1 OOOA 0027A V' 627 

6 OTV32-1500A T0220AC V' V' 631 

6 OTV32F-1500A 180WATT220AC V' V' 631 

6 OTV32-1500B T0220AC V' II' 637 

6 OTV32F-1500B 180WATT220AC V' V' 637 

6 OTV64-1200C T0220AC V' 643 

6 OTV64F-1200C 180WATT220AC V' 643 

POWER SCHOTTKY DIODES 

IF(av) 
PIN Package 

VRRM (V) 
Page 

(A) 20 25 30 35 40 45 50 60 100 

1 8TP8140E 80T223 V' V' V' 649 

1 8TP8160E 80T223 V' 651 

2x1 8TP8240CE 80T223 V' V' V' 653 

2x1 8TP8260CE 80T223 V' 655 

3 8TP8340U 8006 V' V' V' 657 

3 8TP83408 80015 V' V' V' 661 

2x3 8TPS640CT T0220AB V' V' V' 665 

2x3 STPS640CF ISOWA TT220AB V' V' V' 665 

2x3 STPS640CM PowerS0-1 (}fM V' V' V' 669 

7.5 STPS7450 T0220AC V' V' 673 

7.5 STPS745F ISOWATT220AC V' V' 673 

7.5 STPS745M PowerS0-1 or~>~ V' 677 

10 STPS10450 T0220AC V' V' 681 

10 STPS1045F ISOWATT220AC V' V' 681 

10 STPS1045M PowerS0-1 (}fM V' 685 

15 8TP81545D T0220AC V' V' 689 

15 STPS1545F ISOWATT220AC V' V' 689 

~ SCiS·1liOMSON 
------------- .. ..,,. il:D©~@~~~©Vii©ilD©ili --------------
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SELECTOR GUIDES 

POWER SCHOTTKY DIODES (cont'd) 

IF(av) 
PIN Package 

VRRM (V) 
Page 

(A) 20 25 30 35 40 45 50 60 100 

2x7.5 STPS1545CT T0220AB .... .... 693 

2x7.5 STPS1545CF ISOWATT220AB .... .... 693 

2x7.5 STPS1545CM PowerS0-1()l"M .... 697 

2x10 STPS2045CT T0220AB .... .... 701 

2x10 STPS2045CF ISOWATT220AB .... .... 701 

2x10 STPS2045CM PowerS0-1()l"M .... 705 

2x10 STPS20100CT T0220AB .... 709 

30 STPS3045M PowerS0-1()l"M .... 713 

2x15 STPS3045CT T0220AB .... .... 717 

2x15 STPS3045CP SOT93 .... .... 721 

2x15 STPS3045CPI TOP31 .... .... 721 

2x15 STPS3045CM PowerS0-1()l"M .... 725 

2x20 STPS4045CP SOT93 .... .... 729 

2x30 STPS6045CP SOT93 .... .... 733 

2x30 STPS6045CPI TOP31 .... .... 733 

2x40 STPS801 OOTV JSOTOf'TM .... 737 

2x60 STPS12045T(V) ISOTOf'TM .... .... 741 

2x80 STPS16045T(V) ISOTOf'TM .... .... 745 

2x120 STPS24045T(V) ISOTOf'TM .... .... 749 

_W_13-------------------------~~~~~~~::~~ 
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SELECTOR GUIDES 

SCHOTIKY SIGNAL DIODES 

IF(av) 
PiN Package 

VRRM (V) 
Page 

(rnA) 4 5 10 15 20 30 40 60 70 80 100 

10 BAR18/ BAS70 SOT23 v 767 

1~ 1 N5711 0035 v 755 

15_ 1N6263 0035 v 761 

15 BAR28 0035 v 773 

15 TMM5711 MINIM ELF v 827 

15 TMM6263 MINIMELF v 833 

15 TMMBAR28 MINIMELF v 853 

20 BAR11 0035 v 763 

20 TMMBAR11 MINIMELF v 847 

30 BAR19 0035 v 771 

30 BAT17 SOT23 v 783 

30 BAT19 0035 v 787 

30 BAT29 0035 v 789 

30 BAT45 0035 v 799 

30 TMMBAR19 MINIMELF v 851 

30 TMMBAT19 MINIM ELF v 855 

30 TMMBAT29 MINIM ELF v 857 

30 TMMBAT45 MINIMELF v 867 

35 1N5712 0035 v 757 

35 BAR10 0035 v 763 

35 TMM5712 MINIM ELF v 829 

35 TMMBAR10 MINIM ELF v 847 

100 BAR42/ BAR43 SOT23 v 775 

100 BAR46/ 
SOT23 

779 
BAR46A v 

100 BAT41 0035 v 791 

100 TMMBAT41 MINIMELF v 859 

150 BAT46 0035 v 803 

150 TMMBAT46 MINI MEL v 871 

200 BAT42/BAT43 0035 v 795 

200 TMMBAT42/43 MINIMELF v 863 

------------- I..U ~~~;~~::i!~~ 9/13 
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SELECTOR GUIDES 

SCHOTIKY SIGNAL DIODES (cont'd) 

IF(av) 
PiN Package 

VRRM (V) 
Page 

(rnA) 4 5 10 15 20 30 40 60 70 80 100 

350 BAT47 0035 tl 807 

350 TMMBAT47 MINIM ELF tl 875 

350 BAT48 0035 tl 807 

350 TMMBAT48 MINIMELF tl 875 

500 BAT49 0041 tl 811 

500 TMBAT49 MELF tl 879 

1A BYV10-40 0041 tl tl tl 815 

1A TMBYV10-40 MELF tl tl tl 835 

1A BYV10-20A 0041 tl 819 

1A TMBYV1 0-20A MELF tl 839 

1A BYV10-60 0041 tl 823 

1A TMBYV10-60 MELF tl 843 

_10_1_13 ________________________ ~~~~~~~~:~= 
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SELECTOR GUIDES 

HIGH VOLTAGE STANDARD PLANAR TECHNOLOGY 

IF(av) 
P/N Package 

VRRM (V) 
Page 

(A) 100 150 200 300 400 600 800 1000 

6 JBY239 DICE t/ t/ t/ 891 

12 JBYW88 DICE t/ t/ t/ 891 

40 J1N1188/J1N3768 DICE t/ t/ t/ 891 

HIGH VOLTAGE FAST MESA TECHNOLOGY 

IF(av) 
P/N Package 

VRRM (V) 
Page 

(A) . 100 150 200 300 400 600 800 1000 

6 JBYT71 DICE t/ t/ t/ t/ 892 

8 JBY233 DICE t/ t/ t/ 892 

10 JESM765 DIGE t/ t/ t/ t/ 892 

12 JBYX62 DICE t/ t/ t/ 892 

30 JBYX64 DICE t/ t/ t/ 892 

60 JESM244 DICE t/ t/ t/ 892 

LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 

IF(av) 
PIN Package 

VRRM (V) 
Page 

(A) 100 150 200 300 400 600 800 1000 

1.5 JBYW100 DICE t/ t/ t/ 893 

1.5 JSBYW100 DICE t/ t/ t/ 894 

3 JBYW98 DICE t/ t/ t/ 893 

3 JSBYW98 DICE t/ t/ t/ 894 

5 JBYW29 DICE t/ t/ t/ 895 

7 JBYW80 DICE t/ t/ t/ 895 

8 JBYW51 QICE t/ t/ t/ 896 

12 JBYW81 DICE t/ t/ t/ 895 

20 JBYW77 DICE t/ t/ t/ 895 

35 JBYW92 DICE t/ t/ t/ 895 

50 JBYW78 DICE t/ t/ t/ 895 

-------------------------- ~~~~~~~~:~~ _______________________ 1_11 __ 13 
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SELECTOR GUIDES 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 

IF(av) 
PiN Package 

(A) 100 150 200 

1 JBYT01 DICE ..... 
1 JSBYT01 DICE ..... 
1 JTA106 DICE 

1 JTB106 DICE 

1 JTA112 DICE 

2 JTA206 DICE 

2 JTB206 DICE 

2 JTA212 DICE 

3 JBYT03 DICE ..... 
5 JTA506 DICE 

5 JTB506 DICE 

5 JTA512 DICE 

8 JBYT08 DICE ..... 
8 JBYT16 DICE ..... 
8 JTA806 DICE 

8 JTB806 DICE 

8 JTA812 DICE 

12 JBYT12 DICE ..... 
12 JBYT12 DICE 

12 JTA1206 DICE 

12 JTB1206 DICE 

12 JTA1212 DICE 

15 JTA1512 DICE 

20 JTA2006 DICE 

20 JTB2006 DICE 

25 JTA2512 DICE 

12/13 r== SliS·1liOMSON ------------- .._""'!/. liiJlli:C'i©J~~rna:m©Jiilli:© 
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VRRM (V) 
Page 

300 400 600 800 1000 1200 

..... ..... 893 

..... ..... 894 

..... 899 

..... 900 

..... 901 

..... 899 

..... 900 

..... 901 

..... ..... 893 

..... 899 

..... 900 

..... 901 

..... ..... 897 

..... ..... 896 

..... 899 

..... 900 

..... 901 

..... ..... 897 

..... 898 

..... 899 

..... 900 

..... 901 

..... 901 

..... 899 

..... 900 

..... 901 



SELECTOR GUIDES 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY (cont'd) 

IF(av) 
PiN Package 

(A) 100 150 200 

30 JBYT30 DICE ..... 

30 JBYT30 DICE 

30 JTA3006 DICE 

30 JTB3006 DICE 

45 JTA4512 DICE 

60 JBYT60 DICE ..... 

60 JBYT60 DICE 

60 JTA6006 DICE 

60 JTB6006 DICE 

POWER SCHOTTKY 

IF(av) 
PiN Package 

(A) 20 25 30 

3 JTPS3 .. DICE ..... ..... 
2x3 JTPS6 .. DICE ..... ..... 
7.5 JTPS7 .. DICE 

2x7.5 JTPS15 .. C DICE 

10 JTPS10 .. DICE 

2x10 JTPS20 .. C DICE 

15 JTPS15 .. DICE 

2x15 JTPS30 .. C DICE 

30 JTPS30 .. DICE 

2x30 JTPS60 .. C DICE 

60 JTPS60 .. DICE 

80 JTPS80 .. DICE 

r== SliS·THOMSON ------------- A"'!/. ij]O©;ii@~~~©VL'J@IIJD©® 

VRRM (V) 
Page 

300 400 600 800 1000 1200 

..... ..... 897 

..... 898 

..... 899 

..... 900 

..... 901 

..... ..... 897 

..... 898 

..... 899 

..... 900 

VRRM (V) 
Page 

35 40 45 50 60 100 

..... 902 

..... 902 

..... ..... 902 

..... ..... 902 

..... ..... 902 

..... ..... 902 

..... ..... 903 

..... ..... 903 

..... ..... 903 

..... ..... 903 

..... ..... 903 

"' ..... 903 

13i13 
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CROSS REFERENCES . 
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POWER RECTIFIERS and SCHOTTKY DIODES 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

DIRECT SIMILAR 
PART NUMBER 

REPLACEMENT REPLACEMENT 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

PART NUMBER 
DIRECT SIMILAR 

REPLACEMENT REPLACEMENT 

1N4942 8YT11-600 8YT60P-600 STTA/86006P 
1N4942GP 8YT11-600 8YT60P-800 8YT60P-1000 
1N4944 8YT11-600 8YT79-500 STTA/812060 
1N4944GP 8YT11-600 8YT85-1000 8YT08P-1000 
1N4946 8YT11-600 8YT85-600 STTA/85060 
1N4946GP 8YT11-600 8YT85-800 8YT08P-1000 
1N4947 8YT11-800 8YT230PIV-1 000 STTA5012TV2 
1N4947GP 8YT11-800 8YT230PIV-600 STTA/86006TV2 
1N4948 8YT11-1000 8YT230PIV-800 8YT230PIV-1 00 
1N4948GP 8YT11-1000 8YT231 PIV-1000 STTA5012TV1 
1N5615 8YT11-600 8YT231 PIV-600 STTA/86006TV1 
1N5615GP 8YT11-600 8YT231 PIV-800 8YT231 PIV-1 000 
1N5617 8YT11-600 8YT260PIV-1 000 STTA9012TV2 
1N5617GP 8YT11-600 8YT260PIV-600 STTA/812006TV2 
1 N5619 8YT11-600 8YT260PIV-800 8YT260PIV-1 000 
1N5619GP 8YT11-600 8YT261PIV-1000 STTA9012TV1 
1 N5621 8YT11-800 8YT261 PIV-600 STTA/8 12006TV1 
1N5621GP 8YT11-800 8YT261 PIV-800 8YT261PIV-1000 
1N5623 8YT11-1000 8YV7-250 8YW99P-50 
1N5623GP 8YT11-1 000 8YV27-100 8YW98-100 
310F2 8YW98-200 8YV27-150 8YW98-150 
310F4 8YT03-400 8YV27-200 8YW98-200 
310F6 MTV32-600 8YV27-50 8YW98-50 
8Y229-600 STTA/88060 8YV28-100 8YW98-100 
8Y329F-1200 OTV64F-1200C OTV32F-1200A/8 8YV28-150 8YW98-150 
8Y329-1200 OTV64-1200C OTV32-1200A/8 8YV28-200 8YW98-200 
8Y359F-1500 OTV32F-1500A/8 8YV28-50 8YW98-50 
8Y359-1500 OTV32-1500A/8 8YV291'"-500 STTA/880601 
8Y0330 8YT01-200 8YV29-300 8YT08-300 
8Y033G 8YT01-400 8YV29-400 8YT08-400 
8Y033J 8YT11-600 8YV29-500 STTA/88060 
8Y033K 8YT11-800 8YV32-100 8YW51-100 
8Y033M 8YT11-800 8YV32-150 8YW51-150 
8YP101 STTA1512P 8YV32-200 8YW51-200 
8YP102 STTA2512P 8YV32-50 8YW51-50 
8YR29F-600 STTA/880601 8YV34-300 8YT16P-300 
8YR29F-700 8YT08PI-1000 8YV34-400 8YT16P-400 
8YR29F-800 8YT08PI-1 000 8YV36A 8YT11-600 
8YR29-500 STTA/88060 8YV368 8YT11-600 
8YR29-600 STTA/88060 8YV36C 8YT11-600 
8YR29-700 8YT08P-1000 8YV360 8YT11-800 
8YR29-800 8YT08P-1 000 8YV36E 8YT11-1000 
8YR79-500 STTA/812060 8YV42-100 8YW51-100 
8YR79-600 STTA/812060 8YV42-150 8YW51-150 
8YT08P-1 000 STTA8120 8YV42-200 8YW51-200 
8YT08P-600 STTA/88060 8YV42-50 8YW51-50 
8YT08P-800 8YT08P-1 000 8YV72-100 8YW99P-100 
8YT12P-1000 STTA12120 8YV72-150 8YW99P-150 
8YT12P-600 STTA/812060 8YV72-200 8YW99P-200 
8YT12P-800 8YT12P-1000 8YV74F-600 STTA/82006PI 
8YT30P-1000 STTA2512P 8YV79-100 8YW81 P-100 
8YT30P-600 STTA/83006P 8YV79-150 8YW81P-150 
8YT30P-800 8YT30P-1 000 8YV79-200 8YW81P-200 

Note. STTAIB ... means STTA ... or STTB.. , depending on the applications 

~ ~ii©nl~~il~lj --------------
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POWER RECTIFIERS and SCHOTIKY DIODES 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

DIRECT SIMILAR 
PART NUMBER 

REPLACEMENT REPLACEMENT 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

PART NUMBER 
DIRECT SIMILAR 

REPLACEMENT REPLACEMENT 

BYV79-50 BYW81P-50 DSEI8-06A STTNB806D 

BYV95A BYT13-600 DSEI12-04A BYT12P-400 

BYV95A BYT11-600 DSEI12-06A STTNB1206D 

BYV95B BYT13-600 DSEI12-08A BYT12P-1000 

BYV95B BYT11-600 DSEI12-10A BYT12P-1000 
BYV95C BYT11-600 DSEI2x30-04C BYT230PIV-400 
BYV95C BYT13-600 DSEI2x30-06B STTNB6006TV2 
BYV96D BYT11-800 DSEI2x30-06C STTNB6006TV2 

BYV96E BYT11-1000 DSEI2x30-08B BYT230PIV-1 000 

BYW29F-100 STPR510F DSEI2x30-1 DB BYT230PIV-1 000 

BYW29F-200 STPR520F DSEI2x31-04C BYT231 PIV-400 

BYW29-100 BYWB0-100 DSEI2x31-06B STTNB6006TV1 
BYW29-100 STPR510D DSEI2x31-06C STTNB6006TV1 
BYW29-150 BYWB0-150 DSEI2x31-08B BYT231 PIV-1000 

BYW29-200 BYWB0-200 DSEI2x31-10B BYT231 PIV-1 000 

BYW29-200 STPR520D DSEI2x61-04C BYT261 PIV-400 
BYW29-50 BYWB0-50 DSEI2x61-06B STTNB12006TV1 

BYW30-100 BYW81-100 DSEI2x61-06C STTNB12006TV1 
BYW30-150 BYW81-150 DSEI2x61-08B BYT261 PIV-1000 

BYW30-200 BYW81-200 DSEI2x61-1 OB BYT261PIV-1000 

BYW30-50 BYW81-50 DSEI30-04A BYT30P-400 

BYW31-100 BYW??-100 DSEI30-06A STTNB3006P 
BYW31-150 BYW77-150 DSEI30-06C STTNB3006P 

BYW31-200 BYW77-200 DSEI30-0BA BYT30P-1 000 

BYW31-50 BYW77-50 DSEI30-10A BYT30P-1 000 

BYW51F-100 STPR1610CF DSEI60-04A BYT60P-400 
BYW51F-200 STPR1620CF DSEI60-06A STTNB6006P 
BYW51-100 STPR1610CT DSEI60-08A BYT60P-1 000 
BYW51-200 STPR1620CT DSEI60-10A BYTBOP-1000 
BYWBOF-100 STPR810F EGP10A BYW100-50 
BYWBOF-200 STPR820F EGP10B BYW100-100 
BYWB0-100 STPR810D EGP10C BYW100-150 

BYWB0-200 STPR820D EGP10D BYW100-200 
BYW81P-100 STPR1510D EGP10F BYT01-300 
BYW81P-200 STPR1520D EGP10G BYT01-400 
BYW92-100 BYW92-100 EGP20A BYW98-50 
BYW92-150 BYW92-150 EGP20B BYW98-100 
BYW92-200 BYW92-200 EGP20C BYW98-150 
BYW92-50 BYW92-50 EGP20D BYW98-200 
BYW93-100 BYW?B-100 EGP20F BYT03-300 
BYW93-150 BYW78-150 EGP20G BYT03-400 
BYW93-2000 BYW78-200 EGP30A BYW98-50 
BYW93-50 BYW78-50 EGP30B BYW98-100 
BYW94-100 BYWOB-100 EGP30C BYW98-150 
BYW94-150 BYWOB-150 EGP30D BYW98-200 
BYW94-200 BYWOB-200 EGP30F BYT03-300 
BYW94-50 BYWOB-50 EGP30G BYT03-400 
BYW96D BYT13-800 ES2A SMBYW02-50 
BYW96E BYT13-1000 ES2B SMBYW02-100 
BYW98-100 STPR310 ES2C SMBYW02-150 
BYW98-200 STPR320 ES2D SMBYW02-200 
C6P40F STTA506F ES3A SMBYW04-50 
CTL22S STPR620CT ES3B SMBYW04-100 
D20LC20 BYW51F-200 ES3C SMBYW04-150 
DSEI8-04A BYTOBP-400 ES3D SMBYW04-200 
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POWER RECTIFIERS and SCHOTTKY DIODES 

SGS-THOMSON SGS-THOMSON 
INDUSTRY 

DIRECT SIMILAR 
PART NUMBER 

REPLACEMENT REPLACEMENT 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

DIRECT SIMILAR 
PART NUMBER 

REPLACEMENT REPLACEMENT 

ESA25M STPR620CT Gl1001 8YW100-50 
FE1A 8YW100-50 Gl1002 8YW100-100 
FE18 8YW100-100 Gl1003 8YW100-150 
FE1C 8YW100-150 Gl1004 8YW100-200 
FE1D 8YW100-200 Gl1101 8YW98-50 
FE2A 8YW98-50 Gl1102 8YW98-100 
FE28 8YW98-100 Gl1103 8YW98-150 
FE2C 8YW98-150 Gl1104 8YW98-200 
FE20 8YW98-200 Gl1401 8YW80-50 
FE3A 8YW98-50 Gl1402 8YW80-100 
FE38 8YW98-100 G11403 8YW80-150 
FE3C 8YW98-150 Gl1404 8YW80-200 
FE30 8YW98-200 Gl12401 8YW51-50 
FEP16AT 8YW51-50 Gl12402 8YW51-100 
FEP168T 8YW51-100 Gl12403 8YW51-150 
FEP16CT 8YW51-150 Gl12404 8YW51-200 
FEP16CT 8YW51-150 HFA08T860 STTA/88060 
FEP160T 8YW51-200 HFA15P860 STTA/82006P 
FEP30AP 8YW99P-50 HFA15T860 STTA/812060 
FEP30BP 8YW99P-100 HFA20P8120 STTA2512P 
FEP30CP 8YW99P-150 HFA25P860 STTA/83006P 
FEP300P BYW99P-200 MR812 8YT01-200 
FEP30HP STTA/83006P MR813 8YT01-300 
FEP30JP STTA/83006P MR814 8YT01-400 
FEPF30HP STTA/83006PI MR816 8YT11-600 
FEPF30JP STTA/83006PI MR817 8YT11-800 
FES16AT 8YW81P-50 MR818 8YT11-1000 
FES168T 8YW81P-100 MR917 8YT13-800 
FES16CT 8YW81P-150 MR918 8YT13-1000 
FES160T 8YW81P-200 MUR105 8YW100-50 
FES16FT 8YT12P-300 MUR110 8YW100-100 
FES16GT 8YT12P-400 MUR115 8YW100-150 
FES16HT STTA/82006P MUR120 8YW100-200 
FES16HT STTA/812060 MUR130 8YT01-300 
FES16JT STTA/812060 MUR140 8YT01-400 
FES16JT STTA/82006P MUR405 8YW98-50 
FES8AT 8YW80-50 MUR410 8YW98-100 
FES88T 8YW80-100 MUR415 8YW98-150 
FES8CT 8YW80-150 MUR420 8YW98-200 
FES80T 8YW80-200 MUR430 8YT03-300 
FE 88FT 8YT08P-300 MUR440 8YT03-400 
FES8GT 8YT08P-400 MUR605CT 8YW51-50 
FES8HT STTA/88060 MUR610CT 8YW51-100 
FES8JT STTA/88060 MUR615CT 8YW51-150 
FESF16HT STTA/82006PI MUR620CT 8YW51-200 
FESF16JT STTA/82006PI MUR805 8YW80-50 
FESF8HT STTA/880601 MUR810 8YW80-100 
FESFBJT STTA/880601 MUR815 8YW80-150 
Gl812 BYT01-200 MUR820 8YW80-200 
Gl814 8YT01-400 MUR830 8YT08P-300 
Gl816 8YT11-600 MUR840 8YT08P-400 
Gl817 8YT11-800 MUR850 STTA/88060 
Gl818 8YT11-1000 MUR860 STTA/88060 
Gl917 8YT13-800 MUR870 8YT12P-1 000 
Gl918 8YT13-1000 MUR880 8YT12P-1000 
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POWER RECTIFIERS and SCHOTTKY DIODES 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

PART NUMBER 
DIRECT SIMILAR 

REPLACEMENT REPLACEMENT 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

PART NUMBER 
DIRECT SIMILAR 

REPLACEMENT REPLACEMENT 

MUR890 BYT12P-1 000 PLR816 BYT11-600 
MUR1012E DTV64-1200C PLR817 BYT11-800 
MUR1015E DTV32-1500B PLR818 BYT11-1000 

MUR1505 BYW81P-50 RF1A SMBYW02-50 

MUR1510 BYW81P-100 RF1B SMBYW02-1 00 

MUR1515 BYW81P-150 RF1D SMBYW02-200 

MUR1520 BYW81P-200 RF1G SMBYT01-400 

MUR1550 STTA/B1206D RF1J STTB106U 

MUR1560 STTA/B1206D RG1D BYT01-200 

MUR1605CT BYW51-50 RG1G BYT01-400 

MUR1610CT BYW51-100 RG1J BYT11-600 

MUR1615CT BYW51-150 RG1K BYT11-800 

MUR1620CT BYW51-200 RG1M BYT11-1000 

MUR2505 BYW77-50 RG2J BYT13-600 

MUR2510 BYW77-100 RG2K BYT13-800 

MUR2515 BYW77-150 RG2M BYT13-1000 

MUR2520 BYW77-200 RG3J BYT13-600 

MUR3005PT BYW99P-50 RG3K BYT13-800 

MUR3010PT BYW99P-100 RG3M BYT13-1000 

MUR3015PT BYW99P-150 RGP10D BYT01-200 

MUR3020PT BYW99P-200 RGP10F BYT01-300 

MUR5005 BYW78-50 RGP10G BYT01-400 

MUR5010 BYW78-100 RGP10H BYT11-600 

MUR5015 BYW78-150 RGP10J BYT11-600 

MUR5020 BYW78-200 RGP10K BYT11-800 

MUR6040 BYT60P-400 RGP10M BYT11-1000 

MUR7005 BYWOB-50 RGP15K BYT13-800 

MUR7010 BYWOB-100 RGP15M BYT13-1000 

MUR7015 BYWOB-150 RGP20K BYT13-800 

MUR7020 BYWOB-200 RGP20M BYT13-1000 

MUR8100 BYTOBP-1 000 RGP25K BYT13-800 

MURS110T3 SMBYW02-1 00 RGP25M BYT13-1000 

MURS115T3 SMBYW02-150 RGP30K BYT13-800 
MURS120T3 SMBYW02-200 RGP30M BYT13-1000 

MURS130T3 SMBYT01-300 RGPBOA BYWB0-50 
MURS140T3 SMBYT01-400 RGP80B BYWB0-100 
MURS160T3 STTA/B106U RGPBOD BYWB0-200 
NS502 BYT01-200 RGPBOG STTA/B1206D 
NS504 BYT01-400 RGPBOJ STTA/B1206D 
NS505 BYT11-600 RGPBOJ STTA/B806D 
NS506 BYT11-600 RGPBOK BYT12P-1000 

NS1002 BYT01-200 RMC020 BYT01-200 
NS1004 BYT01-400 RMC040 BYT01-400 
NS1005 BYT11-600 RMC060 BYT11-600 
NS1006 BYT11-600 RMCOBO BYT11-800 
PHS1001 BYW100-50 RMC0100 BYT11-1000 
PHS1002 BYW100-100 RP16AT BYW51-50 
PHS1003 BYW100-150 RP16BT BYW51-100 
PHS2401 BYW51-50 RP16DT BYW51-200 
PHS2402 BYW51-100 RP300K BYT13-800 
PHS2403 BYW51-150 RP300M BYT13-1000 
PHS2404 BYW51-200 RS2A SMBYW02-50 
PLR812 BYT01-200 RS2B SMBYW02-100 
PLR813 BYT01-300 RS2D SMBYW02-200 
PLR814 BYT01-400 RS2G SMBYT01-400 
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POWER RECTIFIERS and SCHOTTKY DIODES 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

PART NUMBER 
DIRECT SIMILAR 

REPLACEMENT REPLACEMENT 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

PART NUMBER 
DIRECT SIMILAR 

REPLACEMENT REPLACEMENT 

RS2J STT8106U S3A SMBYW04-50 
RS3A SM8YW04-50 S3A8F BYT13-800 
RS38 SM8YW04-100 S3B SMBYW04-100 
RS3D SM8YW04-200 S3D SMBYW04-200 
RS3G SMBYT03-400 S3G SMBYT03-400 
RS3J STT8306S S3J STTB306S 
RS8AT 8YW80-50 S110F BYT11-1000 
RS8BT BYW80-100 S310F BYT13-1000 
RS80T BYW80-200 SES5401 BYW80-50 
RS8GT BYT08P-400 SES5401C BYW51-50 
RS8JT STTA/812060 SES5402C BYW51-100 
RS8KT 8YT12P-1 000 SES5403 BYW80-150 
RS8MT 8YT12P-1000 SES5403C BYW51-150 
RU0805 BYW80-50 SES5404 BYW80-200 
RUD810 BYW80-100 SES5404C BYW51-200 
RU0815 8YW80-150 SES5501 BYW81-50 
RU0820 8YW80-200 SES5502 BYW81-100 
RUR805 8YW80-50 SES5503 BYW81-150 
RUR810 BYW80-100 SES5504 8YW81-200 
RUR815 BYW80-150 SES5701 BYW77-50 
RUR820 BYW80-200 SES5702 BYW77-100 
RUR840 8YT08P-400 SES5703 BYW77-150 
RUR850 STTA/88060 SES5801 BYW78-50 
RUR860 STTA/8806D SES5802 BYW?B-100 
RUR880 BYT08P-1 000 SES5803 BYW78-150 
RUR1510 BYW81P-100 SGI5401 BYW80-50 
RUR1515 8YW81P-150 SGI5401C BYW51-50 
RUR1520 8YW81P-200 SGI5402 BYWB0-100 
RUR1540 SGI5402C BYW51-100 
RUR1560 STTA/812060 SGI5403 BYWS0-150 
RUR1580 BYT12P-1000 SGI5403C BYW51-150 
RUR8100 BYT08P-1 000 SGI5404 BYW80-200 
RUR15100 8YT12P-1000 SGI5404C BYW51-200 
RURD805 BYW51-50 SRP100D BYT01-200 
RURD810 BYW51-100 SRP100G 8YT01-400 
RURD815 BYW51-150 SRP100J 8YT11-600 
RURD820 BYW51-200 SRP100K 8YT11-800 
RURD1610 8YW99P-100 SRP300J BYT13-600 
RURD1615 BYW99P-150 SRP300K BYT13-800 
RURD1620 8YW99P-200 SRSFR120 BYT01-200 
RURG3010 BYW77P-100 SRSFR140 BYT01-400 
RURG3015 BYW77P-150 SRSFR150 BYT11-600 
RURG3020 8YW77P-200 SRSFR160 BYT11-600 
RURG3040 8YT30P-400 SRSFR180 BYT11-800 
RURG3060 STTA!83006P TS3 BYT01-300 
RURG3080 BYT30P-1 000 TS5 BYT11-600 
RURG50100 BYT60P-1 000 TS20 BYT01-200 
RURG5040 BYT60P-400 TS40 BYT01-400 
RURG5060 STTA/86006P TS60 BYT11-600 
RURG5080 8YT60P-1000 UES701 BYW77-50 
RURG30100 8YT30P-1000 UES702 BYW77-100 
S1A2F 8YT01-200 UES703 BYW77-150 
S1A3F BYT01-300 UES704 BYW77-200 
S1A4F BYT01-400 UES801 BYW08-50 
S1A5F 8YT11-600 UES802 BYWOS-100 
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POWER RECTIFIERS and SCHOTTKY DIODES 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

DIRECT SIMILAR 
PART NUMBER 

REPLACEMENT REPLACEMENT 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

DIRECT SIMILAR 
PART NUMBER 

REPLACEMENT REPLACEMENT 

UES803 BYWOB-150 VHE701 BYW77-50 
UES804 BYWOB-200 VHE702 BYW77-100 
UES1001 BYW100-50 VHE703 BYW77-150 
UES1001 BYW100-50 VHE704 BYW77-20 
UES1002 BYW100-100 VHE801 BYWOB-50 
UES1003 BYW100-150 VHE802 BYWOB-100 
UES1102 BYW100-100 VHE803 BYWOB-150 
UES1103 BYW100-150 VHE804 BYWOB-200 
UES1104 BYT01-200 VHE1401 BYWB0-50 
UES1105 BYT01-300 VHE1402 BYWB0-100 
UES1106 BYT01-400 VHE1403 BYWS0-150 

UES1301 BYW98-50 VHE1404 BYWB0-200 
UES1302 BYW98-100 VHE2401 BYW51-50 
UES1303 BYW98-150 VHE2402 BYW51-100 
UES1304 BYW98-200 VHE2403 BYW51-150 
UES1305 BYT03-300 VHE2404 BYW51-200 
UES1306 BYT03-400 POWER 
UES1401 BYWB0-50 SCHOTTKY 
UES1402 BYWB0-100 10TQ035 STPS1035D 
UES1403 BYWB0-150 10TQ045 STPS1045D 
UES1404 BYWB0-200 12CTQ035 STPS1535CT 
UES1421 STTA/812060 12CTQ045 STPS1545CT 
UES1422 BYT12P-1 000 18TQ035 STPS1535D 
UES1423 BYT12P-1 000 18TQ045 STPS1545D 
UES1501 BYW81P-50 200CNQ035 STPS24035TV 
UES1502 BYW81P-100 200CNQ040 STPS24045TV 
UES1503 BYW81P-150 200CNQ045 STPS24045TV 
UES1504 BYW81P-200 20CTQ035 STPS2035CT 
UES2401 BYW51-50 20CTQ045 STPS2045CT 
UES2402 BYW51-100 28CPQ035 STPS3035CPI 
UES2403 BYW51-150 28CPQ045 STPS3045CPI 
UES2404 BYW51-200 30CPQ035 STPS3035CPI 
UES2601 BYW99P-50 30CPQ045 STPS3045CPI 
UES2602 BYW99P-100 30CTQ035 STPS3035CT 
UES2603 BYW99P-150 30CTQ045 STPS3045CT 
UES2604 BYW99P-200 30WQ03F STPS330S 
UF4001 BYW100-50 30WQ04F STPS340S 
UF4002 BYW100-100 BYV118F-35 STPS1535CF 
UF4003 BYW100-200 BYV118F-35 STPS1535CT 
UF4004 BYT01-400 BYV118F-40 STPS1545CT 
UF54001 BYW98-50 BYV118F-40 STPS1545CF 
UF54002 BYW98-100 BYV118F-45 STPS1545CF 
UF54003 BYW98-200 BYV118F-45 STPS1545CT 
UF54004 BYT03-400 BYV133F-35 STPS2035CF 
UG30BPT BYW99P-100 BYV133F-40 STPS2045CF 
UG30CPT BYW99P-150 BYV133F-45 STPS2045CF 
UG30DPT BYW99P-200 BYV133-35 STPS2035CT 
VHE205 BYW10-050 BYV133-40 STPS2045CT 
VHE210 BYW100-100 BYV133-45 STPS2045CT 
VHE215 BYW100-150 BYV143F-35 STPS3035CPI 
VHE220 BYW100-200 BYV143F-40 STPS3045CPI 
VHE605 BYW98-50 BYV143F-45 STPS3045CPI 
VHE610 BYW98-100 BYV143-35 STPS3035CT 
VHE615 BYW98-150 BYV143-40 STPS3045CT 
VHE620 BYW98-200 BYV143-45 STPS3045CT 
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INDUSTRY 
SGS-THOMSON SGS-THOMSON 

DIRECT SIMILAR 
PART NUMBER 

REPLACEMENT REPLACEMENT 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

PART NUMBER 
DIRECT SIMILAR 

REPLACEMENT REPLACEMENT 

MBR735 STPS735D PBYR1045 STPS1045D 
MBR745 STPS745D PBYR1045F STPS1045F 
MBR1035 STPS1035D PBYR1535CT STPS1535CT 
MBR1045 STPS1045D PBYR1535CTF STPS1535CF 
MBR1535CT STPS1535CT PBYR1540CT STPS1545CT 
MBR1545CT STPS1545CT PBYR 1540CTF STPS1545CF 
MBR1635 STPS1535D PBYR1545CT STPS1545CT 
MBR1645 STPS1545D PBYR1545CTF STPS1545CF 
MBR2035CT STPS2035CT PBYR1635 STPS1535D 
MBR2045CT STPS2045CT PBYR1635F STPS1535F 
MBR2535CT STPS3035CT PBYR1640 STPS1545D 
MBR2545CT STPS3045CT PBYR1640F STPS1545F 
MBR3035PT STPS3035CP PBYR1645 STPS1545D 
MBR3045PT STPS3045CP PBYR1645F STPS1545F 
MBR12035CT STPS12035TV PBYR2035CT STPS2035CT 
MBR12045CT STPS12045TV PBYR2035CTF STPS2035CF 
MBR20035CT STPS24035TV PBYR2040CT STPS2045CT 
MBR20045CT STPS24045TV PBYR2040CT STPS3045CT 
MBR20100CT STPS2010CT PBYR2040CTF STPS2045CF 
MBR240100TV STPS801 OOTV PBYR2045CT STPS2045CT 
MBR28035CT STPS16035TV PBYR2045CTF STPS2045CF 
MBR28045CT STPS16045TV PBYR2535CT STPS3035CT 
MBRD320 STPS320S PBYR2545CT STPS3045CT 
MBRD330 STPS330S PBYR3035PT STPS3035CP 
MBRD340 STPS340S PBYR3040PT STPS3045CP 
MBRD1535CT STPS1535CF PBYR3045PT STPS3045CP 
MBRD1545CT STPS1545CF PBYR12035TV STPS12035TV 
MBRF735 STPS735F PBYR12040TV STPS12045TV 
MBRF745 STPS745F PBYR 12045TV STPS12045TV 
MBRF1035 STPS1035F PBYR 16035TV STPS16035TV 
MBRF1045 STPS1045F PBYR16040TV STPS16045TV 
MBRF1635 STPS1535F PBYR16045TV STPS16045TV 
MBRF1645 STPS1545F PBYR20100CT STPS201 OOCT 
MBRF2035CT STPS2035CF S08C35 STPS735D 
MBRF2045CT STPS2045CF SOBC45 STPS745D 
MBRF3035PT STPS3035CPI S15SC3M STPS1535CF 
MBRF3045PT STPS3045CPI S15SC4M STPS1545CF 
MBRS320T3 STPS320S S30SC3M STPS3035CPI STPS3035CP 
MBRS330T3 STPS330S S30SC4M STPS3045CPI STPS3045CP 
MBRS340T3 STPS340S S60SC3M STPS6035CPI STPS6035CP 
PBYR235CT STPS240CE S60SC4M STPS6045CPI STPS6045CP 
PBYR240CT STPS240CE SBL530 STPS735D 
PBYR245CT STPS260CE SBL540 STPS745D 
PBYR635CT STPS635CT SBL1030 STPS1035D 
PBYR640CT STPS640CT SBL1040 STPS1045D 
PBYR735 STPS735D SBL1630CT STPS1535CT 
PBYR735F STPS735F SBL1640CT STPS1545CT 
PBYR740 STPS745D SBL3030PT STPS3035CP 
PBYR740F STPS745F SBL3040PT STPS3045CP 
PBYR745 STPS745D SBLF530 STPS735F 
PBYR745F STPS745F SBLF530CT STPS630CF 
PBYR1035 STPS1035D SBLF540 STPS745F 
PBYR1035F STPS1035F SBLF540CT STPS640CF 
PBYR1040 STPS1045D SBLF1030 STPS1035F 
PBYR1040F STPS1045F SBLF1040 STPS1045F 
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INDUSTRY 
SGS-THOMSON SGS-THOMSON 

DIRECT SIMILAR 
PART NUMBER 

REPLACEMENT REPLACEMENT 

INDUSTRY 
SGS-THOMSON SGS-THOMSON 

DIRECT SIMILAR 
PART NUMBER 

REPLACEMENT REPLACEMENT 

8BLF1630CT 8TPS1535CF 
8BLF1640CT 8TP81545CF 
8BLF3030PT 8TP83035CPI 
8BLF3040PT 8TP83045CPI 
8D41P 8TP83045CP 
8D241P STP82045CT 
8S1B STPS1100U 
8812 8TP8120E 
8813 8TP8130E 
8814 8TP8140E 
8816 8TP8160E 
8819 STPS1100U 
8822 8TP8320U 
8823 8TP8330U 
8824 8TP8340U 
8826 8TP81100U 
8829 8TP81100U 
SS2B 8TP81100U 
8832 8TP83208 
8833 8TP83308 
8834 8TP8340S 
UE816058 BYW81P-50 
UE816108 BYW81P-100 
UE816158 BYW81P-150 
UE816208 BYW81P-200 
UE83005C BYW99P-50 
UE830058 BYW77P-50 
UE83010C BYW99P-100 
UES30108 BYW77P-100 
UES3015C BYW99P-150 
UE830158 BYW77P-150 
U8D3030C 8TP83045CP 
U8D3040C 8TP83045CP 
USD3045C 8TP83045CP 
U8D4530C 8TP84045CP 
U8D4540C 8TP84045CP 
U8D4545C 8TP84045CP 
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• STANDARD RECTIFIER 
• HIGH SURGE CURRENT CAPABILITY 
• LOW FORWARD VOLTAGE DROP 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF (AV) Average Forward Current* Ta =90°C 

IFSM Surge non Repetitive Forward Current tp = 10ms 
Sinusoidal 

Ptot Power Dissipation* Ta=90°C 

Tstg Storage and Junction Temperature Range 
T, 

TL Maximun Lead Temperature For Soldering During 10s 
at 4mm From Case 

Symbol Parameter 
200 I 

VRRM Repetitive Peak Reverse Voltage 200 I 
THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

ELECTRICAL CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 10ooc VR =VRRM 

VF T1 = 25°C IF= 20A 

* On inf1nrte heats1nk wtth 10mm lead length 
Stngle phase, half wave, resisbve or inducltve load 

July 1989 

BY214-200 -> 1000 

400 

400 

RECTIFIER DIODES 

AG 
(Plastic) 

Value 

6 

400 

6 

-65 to 150 

230 

BY 214-

J 600 J 800 I 
1 6oo I 800 I 

Value 

10 

Min. Typ. 

Unit 

A 

A 

w 
oc 

oc 

1000 
Unit 

1000 v 

Max. Unit 

250 J.lA 
1.2 v 

1/1 
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• STANDARD RECTIFIER 
• HIGH SURGE CURRENT CAPABILITY 
• LOW FORWARD VOLTAGE DROP 

ABSOLUTE MAXIMUM RATINGS (limiting values) 

Symbol Parameter 

IF(AV) Average forward current* 

IFSM Surge non repetitive forward current 

Ptot Power dissipation * 

Tstg Storage and junction temperature range 
Tj 

• Single phase, half wave, resistive or inductive load. 

Symbol Parameter 
13448 13458 

VRRM Repetitive peak 200 300 

reverse voltage 

THERMAL RESISTANCE 

Parameter 

Junction to case 

ELECTRICAL CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IIF = 20 A 
IR ** Tj = 150°C I VR= VRRM 

Pulse test: • tp = 380 J.lS, duty cycle< 2% 

•• tp = 5 ms, duty cycle< 2% 

August 1993 

13468 
400 

1 N13448 -> 488 
1 N3988 I 1 N3990 

RECTIFIER DIODES 

004 
(Metal) 

Value 

Tc=150°C 6 

. tp=10ms 450 
sinusoidal 
Tc=150°C 25 

-55 to+ 175 

1N 

13478 13488 3988 3990 
500 600 800 1000 

Value 

3.5 

Min. Typ. Max. 
1.2 

500 

Unit 
A 

A 

w 
T 

Unit 

v 

Unit 
v 

!lA 

1/1 
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MAIN PRODUCTS CHARACTERISTICS 

IF(av) 10A 

VRRM soov 
VF(max) 1.45V 

• STANDARD RECTIFIER 
• HIGH SURGE CURRENT CAPABILITY 

• LOW FORWARD VOLTAGE DROP 

ABSOLUTE MAXIMUM RATINGS (limiting values) 

Symbol Parameter 

IF(AV) Average forward current* 

IFSM Surge non repetitive forward current 

Ptot Power dissipation * 

Tstg Storage and junction temperature range 
Tj 

* Single phase, half wave, resistive or inductive load. 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

THERMAL RESISTANCE 

Parameter 

Junction to case 

ELECTRICAL CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IIF = 30 A 
IR ** T1 = 125°C I VR= VRRM 

Pulse test : * tp = 380 f!S, duty cycle< 2% 

** tp = 5 ms, duty cycle< 2% 

August 1993 

BY239(L)-800 

RECTIFIER DIODES 

T0220AC 
(Plastic) 

BY239-BOO 

Tc=100°C 

tp=1 Oms 
sinusoidal 
Tc=100°C 

T0220AC 
(Plastic) 

BY239L-800 

Value 
10 

140 

12.5 

- 40 to+ 125 

BY239(L)-

200 I 4oo I sao I 8oo 
2oo 1 4oo 1 sao 1 8oo 

Value 
2 

·Min. Typ. Max. 
1.45 

500 

Unit 

A 

A 

w 
T 

Unit 

v 

Unit 
v 

!!A 

1/1 
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11 STANDARD RECTIIFER 
• HIGH SURGE CURRENT CAPABILITY 
• LOW FORWARD VOLTAGE DROP 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF (AV) Average Forward Current' 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation' 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 
50 100 200 

VRRM Repetitive Peak 50 100 200 
Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

ELECTRICAL CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 125°C VR = VRRM 

VF T1 = 25°C IF= 35A 

• Single phase. half wave. resistive or inductive load 

July 1989 

BVW 88-50 ~ 1000 

Tc = 125°C 

tp = 10ms 
Sinusoidal 

T 0 = 125°C 

BVW 88-

300 400 

300 400 

RECTIFIER DIODES 

500 

500 

004 
(Metal) 

Value 

12 

230 

12.5 

-40 to 150 

600 800 

600 800 

Value 

2 

Min. Typ. 

Unit 

A 

A 

w 
oc 

1000 
Unit 

1000 v 

Max. Unit 

3 rnA 

1.25 v 

1/1 
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• STANDARD RECTIFIER 
• HIGH SURGE CURRENT CAPABILITY 
• LOW FORWARD VOLTAGE DROP 

ABSOLUTE MAXIMUM RATINGS (limiting values) 

Symbol Parameter 
IF(AV) Average forward current • 

IFSM Surge non repetitive forward current 

Ptot Power dissipation * 
Tstg Storage and junction temperature range 

Tj 

• Single phase, half wave, resistive or inductive load. 

Symbol Parameter 
1186 1187 

VRRM Repetitive peak 200 300 

reverse voltage 

THERMAL RESISTANCE 

Parameter 

Junction to case 

ELECTRICAL CHARACTERISTICS 

Symbol Test Conditions 
VF. Tj= 25°C IIF = 110 A 
IR .. 

Tj = 150°C I VR=VRRM 

Pulse test : • tp = 380 j.!S, duty cycle < 2 % 

•• tp = 5 ms, duty cycle< 2% 

August 1993 

1188 
400 

1N1186 -> 90 
1 N3766 I 1 N3768 

RECTIFIER DIODES 

005 
(Metal) 

Value 
Tc=140°C 40 

tp=10ms 700 
sinusoidal 
Tc=140°C 44 

-55 to+ 175 

1N 

1189 1190 3766 3768 
500 600 800 1000 

Value 

0.8 

Min. Typ. Max. 
1.5 

5 

Unit 
A 

A 

w 
·c 

Unit 

v 

Unit 
v 

rnA 

1/1 
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• STANDARD RECTIFIER 
• HIGH SURGE CURRENT CAPABILITY 
., LOW FORWARD VOLTAGE DROP 

ABSOLUTE MAXIMUM RATINGS (limiting values) 

Symbol Parameter 

IF(AV) Average forward current* 

IFSM Surge non repetitive forward current 

Ptot Power dissipation * 

Tstg Storage and junction temperature range 
Tj 

• Single phase, half wave, resistive or inductive load. 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

THERMAL RESISTANCE 

Parameter 

Junction to case 

ELECTRICAL CHARACTERISTICS 

Symbol Test Conditions 
VF • Tj = 25°C IIF = 70 A 
IR ** Tj = 150°C I VR= VRRM 

Pulse test : • tp = 380 1.1s, duty cycle < 2 % 
•• tp = 5 ms, duty cycle < 2 % 

August 1993 

1 N1195A I 1 N1196A 
1N1197A I 1N1198A 

RECTIFIER DIODES 

005 
(Metal) 

Tc=150°C 

tp=1 Oms 
sinusoidal 
Tc=150°C 

Value 

20 

450 

25 

-55 t0+175 

1N 

1195AI1196AI1197AI1198A 

3oo 1 4oo 1 5oo 1 6oo 

Value 

Mino Typ. Max. 
·1.5 

5 

Unit 
A 

A 

w 
·c 

Unit 

v 

Unit 
v 

mA 

1/1 
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FAST DIODES · 

49 





PLQ 08 
PLQ 1 

FAST RECOVERY RECTIFIER DIODES 

• VERY FAST FORWARD AND REVERSE RE
COVERY DIODES 

SUITED FOR 
• SWITCHING POWER TRANSISTORS DRIVER 

CIRCUITS (SERIES DIODES IN ANTISATURA
TION CLAMP SPEED UP DIODE IN DISCRETE 
DARLINGTON ... ) 

• THYRISTORS GATE DRIVER CIRCUITS 
• HIGH FREQUENCY RECTIFICATION 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation' 

Tstg Storage and Junction Temperature Range 
Tl 

tp ~ 20J.LS 

Ta = 25°C 
0 = 0.5 

tp = 10ms 
Sinusoidal 

Ta = 25°C 

h Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 

Symbol Parameter PLQ 08 

VRRM Repetitive Peak Reverse Voltage 80 

VRsM Non Repetitive Peak Reverse Voltage 80 

THERMAL RESISTANCE 

Parameter 

Junction-ambient' 

* On inf1n1te heatsink With 1 Omm lead length 

July 1989 

F 126 
(Plastic) 

Value 

20 

1 

20 

1.7 

- 40 to 125 

230 

PLQ 1 

100 

100 

Value 

60 

Unit 

A 

A 

A 

w 
oc 

oc 

Unit 

v 
v 

1/4 
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PLQ 08/PLQ 1 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR Ti = 25°C I VR = VRRM 

T1 = 100°C I 
VF T1 = 25°C IF= 1A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

t,, T1 = 25°C IF= 1A 
VR = 30V See figure 12 

ltr Ti = 25°C IF= 1A 
Measured at 1.1 x VF 

214 

52 

Min. Typ. Max. l 

10 

0.5 I 

1.1 

Min. Typ. Max. l 

di Fidt = - 50Af!!S 50 

t, = 20ns 50 



p (W) 
1.0 

O.B 

0.6 

0.4 

0.2 

0.0 

8 = 0.1 
8 = 02 
~ 1/ 1/ /_ v 8 = 05 I'-. a= 1 
t' t' ["--... v ' J / /. 

b- ['..... K. /. v 
'j ;a; v 
·~ ~ 

~ I" 

~ 
/ 

l/ If (AV) (A) 
•· ~nfi,, 

0.2 0.4 0.6 0.8 

FIGIIIE i : Power losses versus average 
current. 

20 IfSM (A) 

15 

10 

5 

0 

Ti = 25 •c 

' " t-... 
Number of cycles 

10 

FIGIJIE 3 : Non repetitive surge peak 
current versus number of 
cycles. 

1.5 Vf (V) 

1.0 

0.5 
1 

Tj initial = 

25"C--
12s •c---

...........- ---------

/ " ..........-~-" " 
~ 1-" ... -· 

If (A) 

FIGURE 5 : Voltage drop versus forward 
current. 

10 

2.0 

1.5 

1.0 

0.5 

0.0 

10 

PLQ 08/PLQ 1 

If (AV) (A) 

Infinite heatsink 
/ Printed circuit 

/ v 
' k v 

/ " "'"""' ........... ......... !'.. 
-...... 

"' 'I'. 
....... r-..._ ['._ 

lamb I"C) 
......... ~ 

25 50 75 100 

FIGURE 2 : Allowable DC current versus 
ambient t!IIIP&rature. 

Zth -a 

I-' 

L.,.o 

t (s) 

10 

Fig. 4 - Transient therlftBl impedance 
junction-ambient Printed circuit 
versus pulse duration (L a 10 IIIII) • 

125 

3.0 Vf (V) 

,V' 
2.5 

2.0 

1.5 

1.0 

0.5 

Tj initial = 
25"C--

~ 125 •c--- v 
k-' 

k4' 
~I' 

..... v:--, 
/ ... 
... 

If (A) 

0 5 10 15 20 25 

FIGURE B : Voltage drop versus forward 
current. 

30 
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PLQ 08/PLQ 1 

c (pf) 
50 

40 

30 

!0 

T· ~ 
) 

25 •c 
f = 1 MHz 

\ 
~ 

............ "---

VR 

20 40 60 80 

FIGlRE 7 : capac1 tance versus reverse 
voltage appUed. 

(V) 

100 

150 trr (ns) 

90 X c:onf idenc:e 

-- Tj initial ~ 

100 -- -- 25 •c--
!" 100 • c---... 

' 

"""' ... 
~ ... 

50 IF = 1 A "' VR - 30 v 

0 
dif/~t (A/psl 

1 10 

FIGI.IE 9 : Recovery HE versus dir/dt. 

250~%--~--~--~--~--~--~--~--~ 
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IF e 1 A 

diF/~t = -so A/~s +----+-----+----. 
VH = 30 V 

50 75 100 

FIQJE U : Dyns•ic par .. tera versus 
)unction te1111ereture. 

125 

125 Rth ("C/W) 

100 

75 

50 

25 

0 

/ 
Printed circuit 

---
,__ 

Infinite heatsink ->--~~---

L (mm} 

5 10 15 2J 

FIGURE 8 : Tne,...l resistance )uncUon
ubillllt versus lead length. 

25 

2.5 IR~ (A) 

II II 90 X canf idence 

2.0 
I I I I II , 

T 1 1nitlal 

25 ·c--
100 •c--- / 

1 I v 1.5 

IF = l A I 1/ VR - 30 V 
I/ 

1.0 

0.5 v 
i 

:: 1-
0.0 

I 

IT 
10 

dif/dt (A/psl 

FIGliiE 10 : Peak reverse current veraua 
dir/dt. 

--nJOV 
·~ I 

FIGlfE 12 : lleasure•nt of trr (f1g .91 
and I !If (fig. tOI . 



BVT 11-600 ~ 1000 

FAST RECOVERY RECTIFIER DIODES 

• SOFT RECOVERY 
• VERY HIGH VOLTAGE 
• SMALL RECOVERY CHARGE 

APPLICATIONS 
• ANTISATURATION DIODES FOR TRANSIS

TOR BASE DRIVE 
• SNUBBER DIODES 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (AV} Average Forward Current* 

IFSM Surge non Repetitive Forward Current 

Ptot Power Dissipation* 

Tstg Storage and Junction Temperature Range 
T, 

tp <; 20!!S 

Ta = 75°C 
0 = 0.5 

tp = 10ms 
Sinusoidal 

Ta = 75°C 

TL Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 

Symbol Parameter 
GOO 

VRRM Repetitive Peak Reverse Voltage 600 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

July 1989 

I 
I 

F 126 
(Plastic) 

Value 

20 

1 

35 

1.25 

-55 to 150 

230 

BYT 11-

800 I 1000 

800 I 1000 

Value 

60 

Unit 

A 

A 

A 

w 
oc 

oc 

Unit 

v 

1/4 

55 



BYT 11·600 ~ 1000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTlCS ----
Symbol Test Conditions 

IR TJ = 25°C VR =VRRM 
VF T1 = 25°C IF= 1A 

RECOVERY CHARACTERISTICS 

Min. Typ. Max. I 

20 
1.3 

r-~---+--------------Te_s_t_C_o_n_dl_tl_on_s ______________ r---~~~-r----+-IJnit I 
L-~~-L-TL1 =_2_5_°C ____ ~IF_=_0_.5_A ____ ~IR~=-1A ______ I~rr_=_0_.2_5A __ _L ____ ~----L---~_ns 

To evaluate the conduction losses use the following equations : 
VF = 1.1 + 0.075 IF p = 1.1 X IF(AV) + 0.075 X IF2(RMS) 

2/4 
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1.4 

1.2 

1.0 

0.8 

0.8 

0.4 

0.2 

o.o 

100 

80 

80 

40 

20 

p (W) 

&- 0.05 
&· 0.1 
&· 0.2 " ~ 

&· 0.5 7~ 
&· 1 7 7 7 h 

? 
77 1/ ~ 

11 ~ [#' 

7 ~ 
/ ~ 

~•-~nfi~ 
~ 

lh!G 
~ 

" (A)-I/ IF[AV) 
0.2 0.4 0.8 0.8 1.0 

Fig.!. - MaxiiiUm average po11er dissipation 
versus average for11ard current, 

1--
1--

0 
5 10 15 

L (mml 

20 25 

10 

Fig.3 - Thermal resistance versus lead 
length. 

Zth -a (oc/tl) 

!;;;; 

1o-1 
l.o-2 10 

t (s) 

F1g.4 - Transient thermal impedance 
junction-alllllient for mounting n°2 
versus pulse duration (L • 10 8111) • 

BVT 11-600 -t 1000 

1.2 IF (AV) (A) 

1.0 

0,8 

0.8 

0.4 

0.2 

o.o 

Infinite heatsink 
Printed circuit 

' 1'\ 
1\ 

...... 
'\ 

r-...1\ 

" Tallb (oc) ~ 
50 100 150 

Fig. 2 - Average for11ard current versus 
ambient te~erature. 

Mounting no 1 
INFINITE HEATSINK 

Mounting no 2 
PRINTED CIRCU.IT 

4t.~ 
tlead Soldering 

50 IFM (A) 

10 

1 

I! lj • 1500C v ... 
v10 • L1 v 1/ , 
rr •• 075 Q 

I , , 

I 

I 
Tj initial • 

I 250C --
1500C ---

I 

li 
I 

I ~ VFM (V) 

2 3 4 

Fig .5 - Peak forNard current 
versus peak forNard voltage drop 
(maximum values) • 
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BYT 11-600 ~ 1000 

to2 C (pF) 

Ti • 25 °C 
f•llllz 

10 

VR (V) 

10 100 <400 

Fig.B - capacitance versus reverse 
applied voltage 

30 

20 

10 

0 
I 

Tj initial • 25 °C 

"' .... 

Number of cycles 

10 to2 

Fig. 7 - Non repetitive surge peak 
current versus nu.tler of cycles 

4/4 Gi SGS·THOMSON 
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PFR 850 ---7 856 

FAST RECOVERY RECTIFIER DIODES 

• LOW FORWARD VOLTAGE DROP 
• HIGH SURGE CURRENT CAPABILITY 

APPLICATIONS 
• AC-DC POWER SUPPLIES AND CONVER

TERS 
• FREE WHEELING DIODES, etc. 

DESCRIPTION 

Their high efficiency and high reliability combined 
with small size and low cost make these fast re
covery rectifier diodes very attractive components 
for many demanding applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (A VI Average Forward Current• 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation• 

Tstg Storage and Junction Temperature Range 
TJ 

tp ~ 201lS 

Ta = 9ooc 

tp = 10ms 
Sinusoidal 

T a= 90°C 

h Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 

Symbol Parameter 
850 851 

VRRM Repetitive Peak Reverse Voltage 50 100 

VRsM Non Repetitive Peak Reverse Voltage 75 150 

THERMAL RESISTANCE 

Parameter 

Junction-ambient• 

• On inftntte heatstnk With 10mm lead length. 

July 1989 

0027 A 
(Plastic) 

Value 

100 

3 

150 

3.5 

-40 to 175 

230 

PFR 

852 854 

200 400 

250 450 

Value 

25 

Unit 

A 

A 

A 

w 
oc 

oc 

856 
Unit 

600 v 
650 v 

1/4 
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PFR 850 --7 856 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25•C I VR =VRRM 

T1 = 1oo·c I 
VF T1 = 25•C IF= 3A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

Min. 

Min. 

lrr T1 =25·c IF= 1A I PFR 850 --? 854 

VR =30V d,F/dt =- 25A/f!S I PFR 856 

lAM T1 =25•C IF= 1A 
VR =30V d 1F/dt =- 25A/f!S 

ORR ljlCl 

r 1 -t75"c 

If- 2 A 

'/ If" 1,5 A IF!------
;...--

If- 1 AI 

If- 0,5 A 

IRM- -----

to-2 
dlf/dt (A/psl 

1 10 100 500 

F1g.1 Recovered charge versus diF/dt 
(typical values) . 

214' 

60 

Typ. Max. 

10 

500 

1.25 

Typ. Max. 

150 

200 

2 j s 

A 



3 Io (A) 

Mount
1
ing n~ 1 \ 

2 

0 

1\ 
\ 
\ 

Mounyng n°12 " 1'-. 
Mounting n°3 "' \ 

I'-. _\ 
....... " \ 

........ 
."-.. 1\ 
............. \ 

T amb (oC) ~\ 

~ 
25 50 75 100 125 150 175 

Fig. 2 - Mean forward current I 0 versus 
ambient temperature (maximum values) . 

P 'twl 
3.5 

a = 1.57 

3.0 a = 2 1'--... I 1/ / 
a= 3~ v 
a= 4~ rY :'-......._ ......._ ,/ ......._ V/ 

2.5 

y. r---. / v 
[L/ 2.0 

1/ / .....::: 
/£. 

1.5 

b 
I/-~ 1.0 

0.5 ..di:" 

./ 
I 0 (A) 

0.0 2 3 

Fig .4 - Mean power dissipation versus 
mean forward current I for different 
rectifying types, in the case of : 

- a resistive load (a = 1.57) 
- a capacitive load (a > 1.57) 

1o2 z th -a 

10 

/ 

/ 

/ 

t (s) 

10 

Fig.5 - Tr-ansient theriiBl illlPedance 
junction-ambient for 11ounting n-2 
ver-sus pulse duration (L o 10 1111) 

PFR 850 ~ 856 

100 Ath (oC/W) 

75 

l 
Mounti~g n°2 
Mounting n"1 50 

/ 

L ---25 -
L (mm) 

0 
5 10 15 20 25 

Fig .3 - Thermal resistance versus 
lead length (maximum values) . 

Mounting n° 1 : INFINITE HEATS INK 

Mounting n"2 : PAINTED CIRCUIT 

Mounting no3 : 

L = 10 mm 
Rth = 55 "C/W ~ Welding 

150 IfSM (A) 
F = 50 Hz 175 "c 

100 

50 

1-- :-: T i imtial = 

/ 
Tj initial = 25 °C 

,...-

/ 

t-

"' 
-....... 

Number of eye'];;; 

10 

Fig.6 - Non repet1tive surge peak forward 
current versus number of cycles. 
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PFR 850 ~ 856 

Typical values Maximum values 

@ Tj = 175°C ~ 

~ Tj = 175°C ~ 

Vro - . 72 v 
rr = .035 n/ 

',/ 

Vro = .85 v .,. 
rr = .035 n / .,. 

;_. 
t !." 

II I 

10 
/1 

10 

I 
I 

Tj initial - Ti initial -

25°C -- 25°C 
175°C --- 175°C---

I 
I 

I I 

I I 
I I 
I VFM (V) I VFM (V) 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 

Fig.3a/3b -Peak forward current versus peak forward voltage drop. 

lO 
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Ti initial -
25 °C 

175 °C---

I 
lFSM 

i--liJ 
1----- _J -r---

- - ·- --
./" 

.....-c .....-,..... 
\ ~l 

~ 

~ 
~ \j 

~ 

~ 
~ 

yt 
... 

t (ms) 

2 5 10 

Fig.B - Non repetitive surge peak 
forward current tor a sinusoidal 
pulse with Wldth : t .; 10 ms. and 
corresponding value of r2t. 

C (pF) 
50 

40 

30 
\ 
\ 20 
~ 

10 

20 

--1--I--

40 

Tj = 25 °C 

f = 1 MHZ 

VA (V) 

60 eo 100 

Fig.S - Capacity C versus reverse applied 
voltage VR (typical values) . 



BVT 13-600 ~ 1 000 

FAST RECOVERY RECTIFIER DIODES 

• SOFT RECOVERY 
• VERY HIGH VOLTAGE 
• SMALL RECOVERY CHARGE 

APPLICATIONS 
• ANTISATURATION DIODES FOR TRANSIS

TOR BASE DRIVE 
• SNUBBER DIODES 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (AV) Average Forward Current* 

IFSM Surge non Repetitive Forward Current 

Ptot Power Dissipation* 

Tstg Storage and Junction Temperature Range 
Tl 

tp ~ 20!1S 

T a= 55°C 
0 = 0.5 

tp = 10ms 
Sinusoidal 

T a= 55°C 

TL Maximum Lead Temperature for Soldering during 1 Os at 4mm 
from Case 

Symbol Parameter 
600 

VRRM Repetitive Peak Reverse Voltage 600 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

·On mf1nite heats1nk w1th tOmm lead length. 

July 1989 

I 
I 

0027 A 
(Plastic) 

Value 

50 

3 

100 

3.75 

- 40 to 150 

230 

BYT 13-

800 I 1000 

BOO I 1000 

Value 

25 

Unit 

A 

A 

A 

w 
oc 

oc 

Unit 

v 

1/4 



BYT 13-600 ---7 1000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

VF T1 = 25°C IF= 3A 

RECOVERY CHARACTERISTICS 

Test Conditions 

Tj = 25°C IF = O.SA IR = 1A 1,, = 0.25A 

To evaluate the conduction losses use the following equations : 

VF = 0.95 + 0.050 IF p = 0.95 X IF(AV) + 0.050 IF2(RMS) 

2/4 
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Min. Typ. Max. Unit 

20 (.!A 

1.3 v 



p (H) 
4 

6. 0.05 
6· 0.1 
6· 0.2 

3 6· 0.5 
s- 1 

2 

~ 
/~ 

0 

J 
~ 

I 

v J 

1/ J 

I J /~ 
/.: ~ ~ 
~ 

lF(AV) (A) 

/ / 

J / / v 
I v v 

/ /. t/~ 

~ 

·-~,nt; 
2 3 

Fig .1 - Maximum average power dissipation 
versus average forward current. 

80 Rth (•C/11) 

'- --
BO 

40 
r-1--

i-1-
20 

L (mml 
0 

5 10 15 20 

F1g.3 - Thermal resistance versus lead 
length. 

102 z I C/11) th -a 0 

10 

1/ 

/ 

t (s) 

10 

F1g.4 - Transient thermal impedance 
junction-alllbient for mounting n•2 
versus pulse duration (L • 10 mm) . 

25 

BVT 13-600 ~ 1000 

4 IF (AV) (A) 

2 

0 

Infinite heatsink 
Printed circuit 

' ' " 
['\ 

....... ....... 'I\. 
Tamb (•C) r--.. r--.. ~ 
50 100 150 

Fig. 2 - Average forward current versus 
ambient temperature. 

Mounting n•1 
INFINITE HEATSINK 

Mounting n•2. 
PRINTED CIRCUIT 

~~~ 
tlead Soldering 

200 IfM (A) 

100 

10 

.1 

I! Tj • 1500C 

vTo - .95 v 
rT - .05 ll 

,. 
~~ 

If 

Tj initial • 
25"C --

150"C---

VFM (V) 

0 2 3 4 5 B 

F1g.5 - Peak forward current 
versus peak forward voltage drop 
(maximum values) . 
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BYT 13-600 --7 1000 

2 c (pf) 
10 

1--

10 

r-

10 

Tj • 25 •c 
f • 1 MHZ 

~ r-

VA (V) 

100 400 

Fig. 6 - Capacitance versus reverse 
applied voltage 
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100 IFSM (A) 

80 

60 

40 

20 

0 

Tj initial • 25 •c 
~ I 

~ 
...... 

r--

Nu111ber of cycles 
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~ 'l L ~o©oo©rnlbrn©TIOO©U\!JD©~ BYT71 (F)-800 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• HIGH VOLTAGE CAPABILITY 

• FAST AND SOFT RECOVERY 
• INSULATED PACKAGE: 

insulating voltage = 2000Voc 
capacitance = 12 pF 

DESCRIPTION 

Single chip rectifier suited for power conversion 
and polarity protection applications. 
This device is packaged in T0220AC and in 
ISOWATI220AC. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS on-state current 

IF(AV) Average forward current 
0 = 0.5 

T0220AC 

T0220AC 
(Plastic) 

Tc=130°C 

ISOWATT220AC Tc=105°C 

IFSM Surge non repetitive forward current tp=10ms 
sinusoidal 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter BYT71· (F) 

100 200 400 

VRRM Repetitive peak off-state voltage 100 200 400 

August 1993 Ed : 2 

ISOWA TT220AC 
(Plastic) 

Value 

12 

6 

6 

90 

-65to+150 
- 65 to+ 150 

600 800 

600 800 

Unit 

A 

A 

A 

oc 
oc 

Unit 

v 
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BVT71 (F)-800 

THERMAL RESISTANCES 

Symbol Parameter 

Rth U-c) Junction to case 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR •• Tj = 25°C VR = VRRM 

Tj = 100°C 

VF • Tj = 100°C IF= 6 A 

Tj = 25°C IF= 6 A . 0 Pulse test . tp = 380 !15, duty cycle < 2 Yo 
•• tp = 5 ms, duty cycle < 2 % 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj = 25°C IIF = 1A 
VR = 30V 

T0220AC 

ISOWATT220AC 

diF/dt = -15AfllS 

To evaluate the conduction losses use the following equations : 
P = 1.15 x IF(AV) + 0.025 x IF2(RMS) 

Value Unit 

2.3 oc/W 

4.9 

Min. Typ. Max. Unit 

20 llA 

1 mA 

1.3 v 
1.4 

Min. Typ. Max. Unit 

300 ns 

2/5 
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Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward current 
(maximum values). 
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Fig.2 : Peak current versus form factor. 

IM(A) 
50 

\I 
\ 

45 

40 

35 

30 

25 

20 

15 

10 

\ \...____ 

5 

0 

\ 
\ 

'\. 

- P-SW 
_l 

~-1-
M_ 

P=7.5W 0 p -
tp 

."-. P:10W 

"-.. .:---.::: 
> ......... ---t--~ -1-- t--

0 
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

Fig.S : Relative variation of thermal impedance junction 
to case versus pulse duration. 
(ISOWATI220AC) 

K:Zth(j-c)/Rth(j-c) 
1 

0=0.5 

0.5 I 
0=0.2 ............ v 

], / 
0.2 0=0.1 

~GLEPULSE 
0.1 
0.001 0.01 

...::::;; 
7 

tp(s) .~ 
0.1 10 

3/5 
------------J>...,l ~i~©ltl21l~~~~------------

69 



BYT71(F)-800 

Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(TO 220AB} 
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Fig.12: Peak reverse current versus diF/dt. 
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1 N 3879 ---7 1 N 3883 

FAST RECOVERY RECTIFIER DIODES 

• FAST RECOVERY TIME 
• LOW FORWARD RECOVERY TIME 

APPLICATIONS 
• DC AND AC MOTOR CONTROL 
• SWITCHMODE POWER SUPPLY 
• HIGH FREQUENCY CHOPPERS 
• HIGH FREQUENCY RECTIFIERS 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (AV) Average Forward Current 

IFsM Surge non Repet1t1ve Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junct1on-case 

July 1989 

tp s 20!!S 

Tc = 100°C 

tp =10ms 
Sinusoidal 

Tc = 10ooc 

1N 

004 
(Metal) 

Value 

130 

6 

150 

20 

- 65 to 150 

3879 1 388o 1 3881 1 3882 1 3883 

50 I 100 I 2oo 1 300 I 400 

Value 

2.5 

Unit 

A 

A 

A 

w 
oc 

Unit 

v 
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1 N 3879 ---7 1 N 3883 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C I VR = VRRM 

T1 = 100'C I 
VF T1 = 25'C IF= 6A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25'C IF= 1A 
VR = 30V 

Orr T1 = 25'C IF= 1A 
VR = 30V 

IRM T1 = 25'C IF= 1A 
VR = 30V 

di Fldt = - 15AI!lS 

di Fldt = - 15AI!lS 

diF/dt =- 15A/!lS 

To evaluate the conduction losses use the following equations : 

VF = 1.2 + 0.02 IF P = 1.2 X IF(AV) + 0.02 IF2(RMS). 

2/2 

74 

Min. Typ. Max. Unit 

15 j.tA 

1 rnA 

1.4 v 

Min. Typ. Max. Unit 

200 ns 

0.2 llc 

2 A 



BY 233-200 ~ 600 

FAST RECOVERY RECTIFIER DIODES 

• LOW SWITCHING LOSSES 
• LOW PEAK RECOVERY CURRENT IRM 
• THE SPECIFICATIONS AND CURVES EN

ABLE THE DETERMINATION OF trr AND IRM 
AT 100°C UNDER USERS CONDITIONS 

APPLICATIONS 
• MOTOR CONTROLS (FREE-WHEELING DIODE) 
• SWITCHMODE POWER SUPPLIES 
• SNUBBER DIODES 

DESCRIPTION 

Fast recovery rectifiers suited for power switching 
applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (RMS) RMS Forward Current 

IF (AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power DissipatiOn 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

tp ~ 20!!S 

Tc = 115°C 
I)= 0.5 

tp = 10ms 
Sinusoidal 

Tc =90°C 

200 
200 

250 

T0220AC 
(Plastic) 

Value 

100 

20 

10 

100 

20 

K 

-40 to 150 

BVX 233-

400 600 
400 600 

450 650 

Value 

3 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 
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BY 233-200 ~ 600 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 1oooc 

VF T1 = 25°C IF= BA 

T1 = 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VR =30V 

Orr T1 = 25°C IF= BA 
VR = 100V 

lAM T1 =25°C IF= BA 
VR = 100V 

diF/dl =-15A/(.!S 

di Fldt = - 20Af(.!S 

di F/dl = - 20Af(.!S 

To evaluate the conduction losses use the following equations : 

VF = 0.95 + 0.012 IF p = 0.95 X IF(AV) + 0.012 I~(RMS) 

2/4 
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Min. Typ. Max. Unit 

20 (lA 

1 rnA 

1.5 v 
1.25 

Min. Typ. Max. Unit 

150 ns 

2.2 (.!C 

4 A 
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BY 233-200 ---7 600 
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ESM 765-1 00 --7 800 

FAST RECOVERY RECTIFIER DIODES 

• HIGH VOLTAGE CAPABILITY 
• FAST AND SOFT RECOVERY 
• THE SPECIFICATIONS AND CURVES EN

ABLE THE DETERMINATION OF THE trr AND 
IRM AT 1 oooc UNDER USERS CONDITIONS 

APPLICATIONS 
• MOTOR CONTROLS AND CONVERTERS 
• SWITCHMODE POWER SUPPLIES 

DESCRIPTION 

Fast recovery rectifiers suited for applications in 
combination with superswitch transistors 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (RMS) RMS Forward Current 

IF (AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tt 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

tp,; 20jlS 

T c = 1oooc 
8 = 0.5 

tp = 10ms 
Sinusoidal 

Tc = 100°C 

100 200 

100 200 

100 200 

T0220AC 
(Plastic) 

Value 

120 

16 

10 

120 

20 

A 

-40 to 150 

ESM 765-

400 600 

400 600 

400 600 

Value 

2 

Unit 

A 

A 

A 

A 

w 
oc 

800 
Unit 

800 v 
800 v 
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ESM 765-100 ~ 800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA T1 = 25°C VA= VAAM 

T1 = 100°C 

VF T1 = 25°C IF= 10A 

T1 = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VA =30V 

Orr T1 =25°C IF= 10A 
VA =200V 

di Fldl = - 15A/(.lS 

diF/dt =- 50AI(.lS 

To evaluate the conduction losses use the following equations : 

VF = 1.2 + 0.015 IF p = 1.2 X IF(AV) + 0.015 IF2(RMS) 

2/4 

80 

Min. Typ. Max. Unit 

20 I1A 
1 mA 

1.4 v 
1.35 

Min. Typ. Max. Unit 

300 ns 

2.3 (.lC 
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FIGURE 1: Low frequency power losses versus average current 
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ESM 765-100 4 BOO 

I I 
1 ---T(vj) ~ 25oc _ r-- _,.... 

-T(vj) ~ 100°C 
- V ~200V I 

/ 

IF=,1~~7~ 
--

--

/ ~ --:: --
/ :p-

~ .:<:-- SA __ 

0 _l.._b~= 
1 

~P"" __ , ____ 
I I I 

I~ 
~!!"·•"';---: I I I I I l l_~ 

t, 
Ins 

r 
l 

1000 

800 

600 

40 0 

20 0 

0 

\ 
\ ~15A ---

_10.!{ ... 
I -. .... K"\.. _SA 

"' ~~ ... ~ ' ',~'; ~ ........ 
"..:"" ""'~ ....... .. ~ ~ :-.... .. .:::-- ...... ~~ 

--T(vj) ~ 25°C 1---- --
.. ~ 

- T(vj) ~ 1000C 
1-'--

VRt20IO~ - dlr/dt 0 

2 4 s 8 10 20 40 SO 80 100 IA/1'51 4 6 8 10 20 40 60 80 100 !A/ !'51 

FIGURE 7: Recovery charge versus diF/dt FIGURE B:Recovery time versus diF/dt 

I ~!'11-- _ _T;vj) ~ 25),C '~~>--~-+ --f---+~-f-~--1 
-T(vj) ~ 100°C I 

40t-- vr~foov --I---+-H
1
-t---l 

~-; 
f--------;--i-+-1----t -t-' / 15~ 

i vw 

20 40 SO 80 100 (A/ !'51 

FIGURE 9: Poak reversa current versus dlf/dt 

4/4 

82 



ESM 765PI-600/800 

FAST RECOVERY RECTIFIER DIODES 

" HIGH VOLTAGE CAPABILITY 
• FAST AND SOFT RECOVERY 
• THE SPECIFICATIONS AND CURVES EN

ABLE THE DETERMINATION OF trr AND IRM 
AT 100cc UNDER USERS CONDITIONS 

• INSULATED 

APPLICATIONS 
a MOTOR CONTROLS AND CONVERTERS 
• SWITCHMODE POWER SUPPLIES 

DESCRIPTION 

Fast recovery rectifiers suited for applications in 
combination with superswitch transistors. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repet1t1ve Peak Forward Current 

IF (RMS\ RMS Forward Current 

IF (AV\ Average Forward Current 

IFSM Surge non Repet1t1ve Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junct1on Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

Insulating voltage 2500 VRMS 

10 , 20~s 

Tc = 100'C 
0 = 0.5 

10 = 10ms 
Sinusoidal 

Tc = 100'C 

600 

600 

600 

Isolated 
T0220AC 
(Plastic) 

Value 

120 

16 

10 

120 

20 

-40 to 150 

ESM 765PI-

800 

800 

800 

Value 

3.5 

A 

Unit 

A 

A 

A 

A 

w 
cc 

Unit 

v 
v 
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ESM 765PI-600/800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA T1 = 25°C VA = VAAM 

T1 = 1oooc 

VF T1 = 25°C IF= 10A 

TJ = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VA =30V 

Orr T1 = 25°C IF= 10A 
VA = 200V 

diF/dl =- 15A/~s 

di Fidt = - 50A/~s 

To evaluate the conduction losses use the following equations : 

VF = 1 .2 + 0.015 IF p = 1 .2 X IF(AV) + 0.015 IF2(RMS) 

2/4 
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Min. Typ. Max. Unit 

20 [lA 

1 mA 

1.4 v 
1.35 

Min. Typ. Max. Unit 

300 ns 

2.3 ~c 



FIGURE 1: Low frequency power losses versus average current 
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FIGURE 2: Peak current versus form factor 
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ESM 765PI·600/800 
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BYX 61-50 ~ 400 

FAST RECOVERY RECTIFIER DIODES 

• VERY FAST RECOVERY TIME 
• VERY LOW FORWARD RECOVERY TIME 
• VERY LOW RECOVERED CHARGE 

APPLICATIONS 
• DC AND AC MOTOR CONTROL 
• SWITCHMODE POWER SUPPLY 
• HIGH FREQUENCY CHOPPERS 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
T, 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

tp,; 20!lS 

Tc = 100°C 

tp = 10ms 
Sinusoidal 

Tc = 100°C 

50 I 100 
50 I 100 

004 
(Metal) 

Value 

130 

12 

150 

20 

- 65 to 150 

BYX61-

I 2oo I 300 I 
I 2oo I 300 I 

Value 

2.5 

Unit 

A 

A 

A 

w 
oc 

400 
Unit 

400 v 

1/2 
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BYX 61·50 --7 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA T1 = 100°C VA = VAAM 

VF T1 = 25°C IF = 12A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VA =30V 

Orr T1 = 25°C IF= 1A 
VA= 30V 

lAM T1 = 25°C IF= 1A 
VA= 30V 

di F/dl = - 15A/J.lS 

di F/dl = - 15A/J.lS 

di Ffdl =- 15A/J.lS 

To evaluate the conduction losses use the following equations: 

VF = 1.15 + 0.015 IF p = 1.5 X IF(AV) + 0.015 IF2(RMS) 

2/2 
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Min. Typ. Max. Unit 

3 mA 

1.5 v 

Min. Typ. Max. Unit 

100 ns 

0.075 J.!C 

1.5 A 



1N 3889~1N 3893 
BYX 62-600 

FAST RECOVERY RECTIFIER DIODES 

• FAST RECOVERY TIME 
• LOW FORWARD RECOVERY TIME 
• AVAILABLE UP TO 600V 

APPLICATIONS 
• DC AND AC MOTOR CONTROL 
• SWITCHMODE POWER SUPPLY 
• HIGH FREQUENCY CHOPPERS 
• HIGH FREQUENCY RECTIFIERS 

ABSOLUTE RATINGS (limiting va!ues) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
TJ 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1gsg 

tp $ 20)-IS 

T c = 100°C 

tp = 1Dms 
Sinusoidal 

Tc = 100oC 

004 
(Metal) 

Value 

130 

12 

150 

20 

- 65 to 150 

1N BYX 
3889 1 389o 1 3891 1 3892 1 3893 62-600 

5o 1 1 oo 1 2oo J 3oo 1 4oo 600 

Value 

2.5 

Unit 

A 

A 

A 

w 
oc 

Unit 

v 

1/2 
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1 N 3889 -7 1 N 3893/BYX 62-600 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C I VR = VRRM 

T1 = 100°C I 
VF T1 = 25°C IF = 12A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VR = 30V 

Orr T1 = 25°C IF= 1A 
VR = 30V 

IRM T1 = 25°C IF= 1A 
VR = 30V 

di Fidt = - 15A/j.1S 

di Fidt = - 15AijlS 

diF/dt =- 15A/jlS 

To evaluate the conduction losses use the following equations : 

VF = 1.2 + 0.012 IF p = 1.2 X IF(AV) + 0.012 IF2(RMS) 

2/2 
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Min. Typ. Max. Unit 

25 !lA 
3 mA 

1.4 v 

Min. Typ. Max. Unit 

200 ns 

0.2 flC 

2 A 



1N 3899-+1N 3903 
BYX 63-600 

FAST RECOVERY RECTIFIER DIODES 

• FAST RECOVERY TIME 
• LOW FORWARD RECOVERY TIME 
• AVAILABLE UP TO 600V 

APPLICATIONS 
• DC AND AC MOTOR CONTROl 
• SWITCHMODE POWER SUPPLY 
• HIGH FREQUENCY CHOPPERS 
• HIGH FREQUENCY RECTIFIERS 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
TJ 

Symbol Parameter 

VRRM Repet1t1ve Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

tp s; 201!S 

Tc = 100°C 

tp = 10ms 
Sinusoidal 

Tc = 1oooc 

005 
(Metal) 

Value 

200 

20 

225 

35 

-65 to 150 

1N BYX 
3899 I 39oo I 3901 I 3902 I 3903 63-600 

so 1 1 oo I 2oo T 3oo l 4oo 600 

Value 

1.5 

Unit 

A 

A 

A 

w 
oc 

Unit 

v 

1/2 
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1 N 3899 ---7 1 N 3903/BVX 63·600 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C I VA= VAAM 

T1 = 100°C I 
VF Tj = 25°C IF = 20A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VA =30V 

Orr T1 = 25°C IF= 1A 
VA =30V 

lAM T1 =25°C IF= 1A 
VA =30V 

diFidt =-15A/)l5 

diFidt =- 15NJ.!S 

diFidl =-15NJ.15 

To evaluate the conduction losses use the following equations: 

VF = 1.2 + 0.008 IF p = 1.2 X IF(AV) + 0.008 IF2(RMS) 

2/2 
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Min. Typ. Max. Unit 

50 !!A 
6 mA 

1.4 v 

Min. Typ. Max. Unit 

200 ns 

0.3 J.!C 

3 A 



1N 3909~1N 3913 
BYX 64-600 

FAST RECOVERY RECTIFIER DIODES 

• FAST RECOVERY TIME 
• LOW FORWARD RECOVERY TIME 
• AVAILABLE UP TO 600V 

APPLICATIONS 
• DC AND AC MOTOR CONTROL 
• SWITCHMODE POWER SUPPLY 
• HIGH FREQUENCY CHOPPERS 
• HIGH FREQUENCY RECTIFIERS 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetrtive Peak Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tt 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

tp 5 20J.1S 

Tc = 100°C 

tp = 10ms 
Sinusoidal 

Tc = 100°C 

DOS 
(Metal) 

Value 

250 

30 

300 

50 

- 65 to 150 

1N BVX 
3909[3910[3911 [3912[3913 64-600 

so I 1 oo I 2oo I 3oo I 4oo 600 

Value 

Unit 

A 

A 

A 

w 
oc 

Unit 

v 

1/2 
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1 N 3909 ~ 1 N3913/BVX 64-600 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C I VR =VRRM 

T1 = 100°C I 
VF T1 = 25°C IF =30A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 =25°C IF= 1A 
VR =30V 

Orr Tj = 25°C IF= 1A 
VR = 30V 

IRM T1 =25°C IF= 1A 
VR =30V 

diF/dt =-15AI!!S 

di Fldt = - 15Al!!S 

diF/dt =-15AI!!S 

To evaluate the conduction losses use the following equations: 

VF = 1.2 + 0.006 IF p = 1.2 X IF(AV) + 0.006 IF2{RMS) 

2/2 
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Min. Typ. Max. Unit 

50 !lA 
6 mA 

1.4 v 

Min. Typ. Max. Unit 

200 ns 

0.3 !!C 

3 A 



BYX 65-50 ---7 400 

FAST RECOVERY RECTIFIER DIODES 

• VERY FAST RECOVERY TIME 
• VERY LOW FORWARD RECOVERY TIME 
• VERY LOW RECOVERED CHARGE 

APPLICATIONS 
• DC AND AC MOTOR CONTROL 
• SWITCHMODE POWER SUPPLY 
• HIGH FREQUENCY CHOPPERS 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current tp :> 20jlS 

IF (AV) Average Forward Current Tc = 100°C 

IFsM Surge non Repet1t1ve Forward Current tp = 10ms 
Sinusoidal 

Ptot Power Dissipation Tc = 1oooc 

Tstg Storage and Junction Temperature Range 
TJ 

·Symbol Parameter 
50 I 100 

VRRM Repetitive Peak Reverse Voltage 50 I 100 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

005 
(Metal) 

Value 

250 

30 

300 

50 

-

-65 to 150 

BYX 65-

I 2oo I 300 I 
I 200 I 300 I 

Value 

Unit 

A 

A 

A 

w 
oc 

400 
Unit 

400 v 

1/2 
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BVX 65-50 ~ 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

--~~ T 1 = 10ooc VR = VRRM 

VF T1 = 25°C IF= 30A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

t .. T1 = 25°C IF= 1A 
VR =30V 

a .. T1 = 25°C IF= 1A 
VR =30V 

IRM T1 = 25°C IF= 1A 
VR = 30V 

diF/dl =-15AIJ.LS 

diF/dl =- 15A/J.LS 

dl F/dl = - 15AIJ.LS 

To evaluate the conduction losses use the following equations : 

VF = 1 .15 + 0.008 IF p = 1.15 X IF(AV) + 0.008 IF2(RMS) 
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Min. Typ. Max. Unit 

10 rnA 

1.5 v 

Min. Typ. Max. Unit 

100 ns 

0.075 J.LC 

1.5 A 



ESM243a50 -7 400 

FAST RECOVERY RECTIFIER DIODES 

• VERY FAST RECOVERY TIME 
• HIGH SURGE CURRENT CAPABILITY 
• VERY LOW FORWARD RECOVERY TIME 
• VERY LOW RECOVERED CHARGE 

APPLICATIONS 
• DC AND AC MOTOR CONTROL 
• SWITCHMODE POWER SUPPLY 
• HIGH FREQUENCY CHOPPERS 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repet1t1ve Peak Forward Current 

IF (AV) Average Forward Current 

IFSM Surge non Repet1t1ve Forward Current 

P1o1 Power Diss1patlon 

T stg Storage and Junction Temperature Range 
T, 

Symbol Parameter 

VRRM Repet1t1ve Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

(Metric thread) 

t 0 o£ 20>LS 

Tc = 90°C 

t 0 = 1 Oms 
Smuso1dal 

T c = 90'C 

50 I 100 

50 I 100 

DOS 
(Metal) 

Value 

500 

60 

800 

110 

-65 to 165 

ESM 243-

1 2oo 1 300 I 
I 200 I 300 I 

Value 

0.7 

Unit 

A 

A 

A 

w 
oc 

400 
Unit 

400 v 

1/2 
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ESM 243-50 ~ 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 100°C VR = VRRM 

VF T1 = 25°C IF = 60A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VR =30V 

Orr T1 =25°C IF= 1A 
VA= 30V 

IRM T 1 = 25°C IF= 1A 
VA= 30V 

di F/dl = - 15A/flS 

diF/d! =-15A/flS 

diF/d! =- 15A/flS 

To evaluate the conduction losses use the following equations : 

VF = 1 .15 + 0.004 IF p = 1 .15 X IF(AV) + 0.004 I~(RMS) 

2/2 
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Min. Typ. Max. Unit 

10 mA 

1.5 v 

Min. Typ. Max. Unit 

100 ns 

0.075 flC 

1.5 A 



ESM 244-50 ~ 600 

FAST RECOVERY RECTIFIER DIODES 

• FAST RECOVERY TIME 
• LOW FORWARD RECOVERY TIME 
• HIGH SURGE CURRENT CAPABILITY 
• AVAILABLE UP TO 600V 

APPLICATIONS 
• DC AND AC MOTOR CONTROL 
• SWITCHMODE POWER SUPPLY 
• HIGH FREQUENCY CHOPPERS 
• HIGH FREQUENCY RECTIFIERS 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repet1t1ve Peak Forward Current 

IF (AV\ Average Forward Current 

IFsM Surge non Repet1t1ve Forward Current 

Pto\ Power Dlss1pat1on 

Tslg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repet1t1ve Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

JunctiOn-case 

July 1989 

(Metric thread) 

tp s 20~!5 

Tc = 90°C 

t 0 = 10ms 
Smusoidal 

T c = 90CC 

DOS 
(Metal) 

Value 

500 

60 

800 

110 

- 65 to 165 

ESM 244-

so l1oo l2oo I 300 14oo lsoo lsoo 

so I 1 oo I 2oo I 3oo I 4oo 1 5oo 1 6oo 

Value 

0.7 

Unit 

A 

A 

A 

w 
'C 

Unit 

v 

1/2 
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ESM 244-50 -7 600 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA T1 = 100°C VA= VAAM 

VF T1 = 25°C IF= GOA 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VA =-30V 

Orr T1 =25°C IF= 1A 
VA= 30V 

lAM T1 = 25°C IF= 1A 
VA= 30V 

diF/dt =-15A/115 

diF/dt =- 15A/11S 

di Fldl = - 15AlllS 

To evaluate the conduction losses use the following equations : 

VF = 1.15 + 0.004 IF p = 1 .15 X IF(AV) + 0.004 IF2(RMS) 

2/2 
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Min. Typ. Max. Unit 

6 rnA 

1.5 v 

Min. Typ. Max. Unit 

200 ns 

0.3 11c 

3 A 



ULTRA-FAST DIODES 
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BYW 100-50 ~ 200 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

• VERY LOW CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES. 
• HIGH SURGE CURRENT 
• THE SPECIFICATIONS AND CURVES EN

ABLE THE DETERMINATION OF lrr AND IRM 
AT 100°C UNDER USERS CONDITIONS 

DESCRIPTION 

Low voltage drop rectifiers suited for switching mode 
base drive and transistor circuits 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (AV) Average Forward Current* 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation* 

Tstg Storage and Junction Temperature Range 
Tl 

tp :::; 20!.iS 

T a= 90°C 
0 = 0.5 

tp = 10ms 
Sinusoidal 

T a= gooc 

F 126 
(Plastic) 

Value 

50 

1.5 

50 

1.3 

-40 to 150 

TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 
from Case 

BYW 100-
Symbol Parameter 

50 100 150 

VRRM Repetitive Peak Reverse Voltage 50 100 150 

VRsM Non Repetitive Peak Reverse Voltage 55 110 165 

THERMAL RESISTANCE 

Parameter Value 

Junction-ambient* 45 

* On infinite heatsink w1th 1 Omm lead length 

June 1989 

Unit 

A 

A 

A 

w 
oc 

oc 

200 
Unit 

200 v 
220 v 

1/4 
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BYW 100-50 ---7 200 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 ; 25°C I VR; VRRM 

T1 ; 10ooc I 
VF T1 ; 25°C IF ; 4.5A 

T1 ; 1oooc IF; 1.5A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 ; 25°C IF; 1A 
VR; 30V See figure 1 0 

Q, T1 = 25°C IF; 1A 
VR:::; 30V 

lr, T1 ; 25°C IF; 1A 
Measured at 1.1 x VF 

VFP T1 ; 25°C IF; 1A 

diF/dt;- 50Ai!-lS 

di Fidt ; - 20AillS 

lr; 10ns 

t,; 10ns 

To evaluate the conduction losses use the following equations : 
VF ; 0.66 + 0.075 IF 
p ; 0.06 X IF(AV) + 0.075 IF2(RMS) 

2/4 
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Min. Typ. Max. Unit 

10 11A 

0.5 rnA 

1.2 v 
0.85 

Min. Typ. Max. Unit 

35 ns 

10 nC 

30 ns 

5 v 
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BYW 100-50 --7 200 
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SMBYW02 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 
• SURFACE MOUNT DEVICE 

DESCRIPTION 

Single chip rectifier suited for Switch Mode Power 
Supply and high frequency DC to DC converters. 
Packaged in SOD6, this surface mount device is 
intended for use in low voltage, high frequency 
inverters, free wheeling and polarity protection 
applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Non repetitive surge peak forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

THERMAL RESISTANCE 

Symbol Parameter 

Rth G-1} Junction-leads 

August 1993 Ed: 1A 

SODS 
(Plastic} 

TI=100°C 
li=0.5 

tp=10ms 
sinusoidal 

Value 

10 

2 

50 

-40 to+150 
- 40 to+ 150 

SMBYW02-

100 150 200 

100 150 200 

Value 

25 

Unit 

A 

A 

A 

oc 
oc 

Unit 

v 

Unit 

°C/W 

1/4 
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SMBYW02 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj=25°C IF=6A 

Tj = 100°C IF=2A 

IR .. 
TJ =25°C VR=VRRM 

Ti = 1oooc 

Pulse test : • tp = 380 j!S, duty cycle < 2 % 
•• tp = 5 ms, duty cycle< 2% 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj =25°C IF= 1A 
VR=30V 

tfr Tj =25°C IF= 1A 
VFR= 1.1 XVF 

VFP Tj =25°C IF= 1A 

d IF/dt = -50A/JlS 

tr = 10 ns 

tr = 10 ns 

To evaluate the conduction losses use the following equation: 
P = 0.7 X IF(AV) + 0.075 X IF2{RMS) 

Voltage(V) 50 100 150 200 

Marking A05 A10 A15 A20 

Laser marking 
Logo indicates cathode 

_2,_4 ____________ 1iii. ~~~;m~~:[i!~~ 
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Min. Typ. Max. Unit 

1.25 v 
0.85 

20 JlA 

0.5 rnA 

Min. Typ. Max. Unit 

35 ns 

30 ns 

5 v 



Fig.1 : Low frequency power losses versus 
average current. 

Fig.3 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 
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SMBYW02 

Fig.7 :Capacitance versus reverse voltage 
applied. 
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BYW 98-50 ~ 200 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

• VERY LOW CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES 
• HIGH SURGE CURRENT 
• THE SPECIFICATIONS AND CURVES EN

ABLE THE DETERMINATION OF trr AND IRM 
AT 100°C UNDER USERS CONDITIONS 

DESCRIPTION 

Low voltage drop rectifiers suited for switching mode 
base drive and transistor circuits. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (AV) Average Forward Current• 

IFSM Surge non Repetitive Forward Current 

Pta! Power Dissipation• 

Tstg Storage and Junction Temperature Range 
T, 

tp::; 20!!S 

Ta = 85°C 
s =0.5 

tp = 10ms 
Sinusoidal 

Ta = 85°C 

I. 

I 
D027A 
(Plastic) 

Value 

70 

3 

70 

2.5 

-40 to 150 

h Maximum Lead Temperature for Soldering during 10s at 4mm 230 
from Case 

BVW 98-
Symbol Parameter 

50 100 150 

VRRM Repetitive Peak Reverse Voltage 50 100 150 

VRSM Non Repetitive Peak Reverse Voltage 55 110 165 

THERMAL RESISTANCE 

Parameter Value 

Junction-ambient• 25 

• On tnftntte heatstnk with 1 Omm lead length 

June 1989 

Unit 

A 

A 

A 

w 
oc 

oc 

200 
Unit 

200 v 
220 v 

1/4 
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BVW 98-50 ~ 200 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C I VR = VRRM 

T1 = 100°C I 
VF T1 = 25°C IF =9A 

TJ = 100°C IF= 3A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VR = 30V See figure 10 

Orr T1 = 25°C IF =2A 
VR :5 30V 

,,, T1 =25°C IF= 1A 
Measured at 1.1 x VF 

VFP T1 = 25°C IF= 1A 

diF/dt =- 50AI~ts 

di Fldt = - 20AI~ts 

t, = 10ns 

t, = 10ns 

To evaluate the conduction losses use the following equations : 
VF = 0.66 + 0.03 IF 
p = 0.06 X IF(AV} + 0.03 IF2(RMS} 

214 

112 

J..:fi SCS-THOMSON ="!I IIOJDIC!iil©rn~E"ii"liil©ll1DC$ 

Min. Typ. Max. Unit 

10 pA 

0.5 mA 

1.1 v 
0.85 

Min. Typ. Max. Unit 

35 ns 

12 nC 

20 ns 

5 v 
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Fig. 1 - Maximum average power dissipation 
versus average forward current. 
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BYW 98·50 ~ 200 
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BYW 98-50 ---? 200 
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Fig. 6 - Capacitance versus reverse 
voltage applied. 
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Fig. 7 - Recovery time versus dif/dt. 
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SMBYW04 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 

• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 
• SURFACE MOUNT DEVICE 

DESCRIPTION 

Single chip rectifier suited for Switch Mode Power 
Supply and high frequency DC to DC converters. 
Packaged in SOD15, this surface mount device is 
intended for use in low voltage, high frequency 
inverters, free wheeling and polarity protection 
applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Non repetitive surge peak forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-1) Junction-leads 

August 1993 Ed : 1 A 

SOD15 
(Plastic) 

Value 

10 

TI=70°C 4 
0= 0.5 

tp=1 Oms 70 
sinusoidal 

- 40 to+ 150 
- 40 to+ 150 

SMBYW04-

100 150 200 

100 150 200 

Value 

20 

Unit 

A 

A 

A 

oc 
oc 

Unit 

v 

Unit 

oc!W 

1/4 

115 



SMBYW04 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IF= 12A 

Tj = 100°C IF=4A 

IR .. 
Tj = 25°C VR = VRRM 

T1 = 100°C 

Pulse test : • tp = 380 J.!S, duty cycle< 2% 
•• tp = 5 ms, duty cycle< 2% 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr T1 = 25°C IF= 1A 
VR=30V 

tfr Tj = 25°C IF= 1A 
VFR= 1.1 XVF 

VFP Tj = 25°C IF= 1A 

diF/dt = -50NI!S 

tr = 10 ns 

tr = 10 ns 

To evaluate the conductio~ losses use the following equation: 
p = 0.7 X IF(AV) + 0.037 X IF (RMS) 

Voltage (V) 50 100 150 200 

Marking 005 010 015 020 

Laser marking 
Logo indicates cathode 

_21_4 __________ Gi_ SCS·THOMSON 
'Jio I\I!Di:~@~~~i:V~©!!Ci:~ 
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Min. Typ. Max. Unit 

1.25 v 
0.85 

20 I!A 

0.5 rnA 

Min. Typ. Max. Unit 

35 ns 

20 ns 

5 v 



Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive surge peak forward current 
versus overload duration. 

Fig.S : Voltage drop versus forward current. 
(Maximum values) 

VFM(V) 
1.8 

TI:IOO °C 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

0.0 

- -
0.1 

/ 
/ 

~ 

IFM(A) 

10 

v 
I 

50 

SMBYW04 

Fig.2 : Peak current versus form factor. 
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Fig.4 : Relative variation of thermal impedance 
junction to lead versus pulse duration. 
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SMBYW04 

Fig.7 : Capacitance versus reverse voltage 
applied. 
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BYW29(F) 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
a NEGLIGIBLE SWITCHING LOSSES 

" HIGH SURGE CURRENT CAPABILITY 
" HIGH AVALANCHE ENERGY CAPABILITY 

" INSULATED VERSION (ISOWATT220AC): 
lnsulatmg voltage= 2000 V DC 
Capacitance = 12 pF 

DESCRIPTION 

S1ngle chip rectifier su1ted for switchmode power 
supply and h1gh frequency DC to DC converters. 
Packaged in T0220AC or ISOWATT220AC th1s 
device is intended for use 1n low voltage, h1gh 
frequency mverters. free wheeling and polarity 
protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current I T022DAC 

li= 0.5 IISOWATT220.A.C 

IFSM Surge non repet1t1ve forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

August 1993 Ed : 1 B 

T0220AC 
(Plastic) 

BYW29-200 

Tc~120°C 

Tc~100'C 

tp~10ms 
SlnUSOiriaJ 

A 
K 

isolated 
ISOWATT220AC 

(Piast1c) 

BYW29F-200 

Value Unit 

16 A 

8 A 

8 

80 A 

- 65 to+ 150 oc 
- 65 to+ 150 oc 

BYW29-(F) 
Unit 

100 150 200 

100 150 200 v 

1/5 
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BYW29(F) 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction to case 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * T1 = 25°C VR= VRRM 

T1 = 1oooc 

VF" T1 = 125°C IF= SA 

Tj = 125°C IF= 10 A 

T1 = 25°C IF= 10 A 

Pulse test :• tp = 5 ms, duty cycle < 2 % 
•• tp = 380 !lS. duty cycle < 2 % 

T0220AC 

ISOWATT220AC 

To evaluate the conduction losses use the following equation : 
p = 0.65 X IF(AV) + 0.040 X IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj = 25°C IF= 0.5A lrr = 0.25A 
IR= 1A 

IF= 1A diF/dt = -50A!!lS 
VR =30V 

tfr T1 = 25°C IF= 1A tr = 10 ns 
VFR = 1.1 X VF 

VFP T1 =25°C IF= 1A tr = 10 ns 

..:...21..:...5 ----------- ID SliS·ntOMSON 
• 1 •• iYID!i:l'ii:Qlrn~llrGmf:l@ilOii:$ 

120 

Value Unit 

2.8 oc/W 

5.0 

Min. Typ. Max. Unit 

10 !lA 

0.6 mA 

0.85 v 

1.05 

1.15 

Min. Typ. Max. Unit 

25 ns 

35 

15 ns 

2 v 



Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 

1.8 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

0.0 

VFM{V) 

Tj=125°C 

r-

0.1 

v 

v 

v 
1-""' 

~~~(~1 
10 100 

Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
(T0220AC) 

K 

l.OE-01 1.0E+00 

BYW29(F) 

Fig.2 : Peak current versus form factor. 
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BVW29(F) 

Fig.6 : Non repetitive surge peak forward current 
versus overload duration. 
(T0220AC) 
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Fig.10 : Junction capacitance versus reverse 
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Fig.11 : Recovery charges versus diF/dt. 
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Fig.12 : Peak reverse current versus diF/dt. 
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Fig.13 : Dynamic parameters versus junction 
temperature. 
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MAIN PRODUCT CHARACTERISTICS 

IF{AV) 6A 

VRRM 200V 

trr 35ns 

VF 0.65V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES 
• HIGH SURGE CURRENT 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

Single rectifier suited for switch mode power supply 
and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PS0-10, this device is intended for use 
in high frequency inverters, free wheeling and po
larity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

BYW29M-200 
HIGH EFFICIENCY 

FAST RECOVERY DIODES 

Power S0-1 0 TM 
Plastic, non isolated SMD 

with copper tab 

Value 

200 

Unit 

v 
IF{RMS) RMS forward current (All pins connected) 17 A 

IF{AV) Average forward current Tc=120°C 8 A 
li= 0.5 

IFSM Surge non repetitive forward current tp=10ms 80 A 
(All pins connected) sinusoidal 

IFRM Repetitive peak forward current tp=5JlS 75 A 
f =5kHz 

Tstg Storage and junction temperature range - 40 to+ 150 oc 
Tj 

TM: PowerS0·10 and TURBOSWITCH are trademarks of SGS·THOMSON Microelectronics. 

August 1 993 Ed : 2A 1/4 
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BYW29M·200 

THERMAL RESISTANCE 

Symbol Parameter 

Rth O-c) Junction to case thermal resistance 

STATIC ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test Conditions 

lA. Reverse leakage current VA= VRRM Tj = 25°C 

Tj = 1oooc 

VF"" Forward voltage drop IF=5A Tj = 125°C 

IF= 10 A Tj = 125°C 

IF= 10 A Tj = 25°C 

Pulse test : • tp = 5 ms, duty cycle < 2% 

•• tp = 380 J.!S, duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
p = 0.65 X IF(AV) + 0.040 IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Parameter Test Conditions 

trr Reverse recovery Tj=25°C IF= 0.5A 
time lrr= 0.25 A IR = 1A 

T1 = 25°C IF= 1A 
diF/dt = -50A/J.!S VR=30V 

ttr Forward recovery Tj =25°C IF= 1A 
time diF/dt = 1 OOAIJ.!S 

VFR = 1.1 X VF max 

VFP Peak forward Tj = 25°C IF= 1A 
voltage d I Fldt = 1 OOA!J.!S 

PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab Pin 1 

_2,_4 ____________ /iii ~~~~m~::IT!~:: 
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Value Unit 

2.8 oc/W 

Min. Typ. Max. Unit 

10 !!A 
0.6 mA 

0.85 v 
1.05 

1.15 

Min. Typ. Max. Unit 

25 ns 

35 

ns 
15 

v 
2 

Pin 6 

top view 



Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward cur
rent (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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BYW29M-200 

Fig.? : Junction capacitance versus reverse volt
age applied (Typical values). 
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Fig.9 : Peak reverse current versus diF/dt. 

20 IRM(A) 

90% CONFIDENCE TJ-1000d 

10 

/ 1 
10 

./ 

20 

v 

./ 

,. 
v 

diF/dt(A/us) 
I I I Ill 

50 100 

IF=IF(av) 

v 

200 500 

Fig.S : Recovery charges versus diF/dt. 
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Fig.1 0 : Dynamic parameters versus junction tem
perature. 
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BVWSO(F) 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 
• INSULATED VERSION (ISOWATT220AC): 

Insulating voltage = 2000 V DC 
Capacitance = 12 pF 

DESCRIPTION 

Single chip rectifier suited for switchmode power 
supply and high frequency DC to DC converters. 
Packaged in T0220AC, or ISOWATT220AC this 
device is intended for use in low voltage, high 
frequency inverters, free wheeling and polarity 
protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current I T0220AC 
0=0.5 IISOWATT220AC 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

August 1993 Ed : 1 8 

T0220AC 
(Plastic) 

BYWS0-200 

1 

Tc-120°C 

Tc=95°C 

tp=10ms 
sinusoidal 

isolated 
ISOWA TT220AC 

(Plastic) 

BYWSOF-200 

Value Unit 

20 A 

10 A 

10 

100 A 

- 65 to+ 150 oc 
- 65 to+ 150 oc 

BYW80-(F) 
Unit 

100 150 200 

100 150 200 v 

1/5 
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BYWBO(F) 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction to case 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj = 25°C VR= VRRM 

Tj = 1ooac 

VF"" Tj = 125°C IF=7 A 

Tj = 125°C IF= 15 A 

Tj = 25°C IF=15A 

Pulse test : • tp = 5 ms, duty cycle< 2% 
•• tp = 380 J.IS, duty cycle < 2 % 

T0220AC 

ISOWATT220AC 

To evaluate the conduction losses use the following equation : 
p = 0.65 X IF(AV) + 0.027 X IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj = 25°C IF= 0.5A lrr= 0.25A 
IR= 1A 

IF= 1A diF/dt = -50A/!lS 
VR= 30V 

tfr Tj = 25°C IF= 1A tr = 10 ns 
VFR = 1.1 X VF 

VFP Tj = 25°C IF= 1A tr = 10 ns 

Value Unit 

2.5 ac/W 

4.7 

Min. Typ. Max. Unit 

10 !lA 

1 rnA 

0.85 v 

1.05 

1.15 

Min. Typ. Max. Unit 

25 ns 

35 

15 ns 

2 v 

_21_5 ________________________ ~~~~~~g~:~n ________________________ __ 
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Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
(T0220AC) 
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Fig.2 : Peak current versus form factor. 

IM(A) 
200 

175 

150 

125 

100 

75 

50 

25 

0 

r-c: Lol 
..-I I 

~:;=5~ 

' l': ~1lW 0 r--

~ 'M-

0 
tp 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

Fig.5 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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BVWSO(F) 

Fig.6 : Non repetitive surge peak forward current 
versus overload duration. 
(T0220AC) 
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Fig.10 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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Fig.11 : Recovery charges versus diF/dt. 
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Fig.12: Peak reverse current versus diF/dt. 
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Fig.13 : Dynamic parameters versus junction 
temperature. 
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BYW80PI 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 
• INSULATED 'PACKAGE: 

Insulating voltage = 2500 VRMS 
Capacitance = 7 pF 

DESCRIPTION 

Single chip rectifier suited for switchmode power 
supply and high frequency DC to DC converters. 
Packaged in Isolated T0220AC, this device is 
intended for use in low voltage, high frequency 
inverters, free wheeling and polarity protection 
applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current 
0=0.5 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

September 1993 Ed : 1 B 

Tc=110°C 

tp=10ms 
sinusoidal 

isolated 
T0220AC 
(Plastic) 

BYWSOPI-200 

Value 

20 

10 

100 

A 

- 65 to+ 150 
- 65 to+ 150 

BYWSOPI-

100 150 200 

100 150 200 

Unit 

A 

A 

A 

oc 
oc 

Unit 

v 

1/4 
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BYWSOPI 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction to case 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA * Tj=25°C VA= VRRM 

Ti = 1oooc 

VF*" Tj = 125°C IF=7 A 

Tj = 125°C IF=15A 

T1=25°C IF=15A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 J.!S, duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
p = 0.65 X IF(AV) + 0.027 X IF2{RMS) 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj =25°C IF=0.5A lrr= 0.25A 
IR= 1A 

IF= 1A diF/dt = -50N(lS 
VR=30V 

tfr Tj =25°C IF= iA tr = 10 ns 
VFR = 1.1 X VF 

VFP Tj=25°C IF= 1A tr = 10 ns ' 

Value Unit 

3.5 °C/W 

Min. Typ. Max. Unit 

10 J.LA 

1 mA 

0.85 v 

1.05 

1.15 

Min. Typ. Max. Unit 

25 ns 

35 

15 ns 

2 v 

-~-4------------------------~~~~~~~T:~~ --------------------------
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Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 
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Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 

Fig.6 : Average current versus ambient 
temperature. (duty cycle : 0.5) 
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BYWSOPI 

Fig.7 : Junction capacitance versus reverse 
voltage applied {Typical values). 
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Fig.9 : Peak reverse current versus diF/dt. 
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Fig.S : Recovery charges versus diF/dt. 
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temperature. 
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BYW81P/PI 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

• INSULATED VERSION: 
Insulating voltage= 2500 VRMS 
Capacitance = 7 pF 

DESCRIPTION 

Single chip rectifier suited for switchmode power 
supply and high frequency DC to DC converters. 
Packaged in T0220AC this device is intended for 
use in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current I BYW81 P 

0= 0.5 jBYW81PI 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

August 1993 Ed : 1 B 

T0220AC 
(Plastic) 

isolated 
T0220AC 
(Plastic) 

A 

BYW81P-200 BVW81 Pl-200 

Value Unit 

35 A 

Tc=115°C 15 A 

Tc=90°C 15 

lp=10ms 200 A 
sinusoidal 

- 40 to+ 150 oc 
- 40 to+ 150 oc 

BVW81 P-/PI-
Unit 

100 150 200 

100 150 200 v 

1/4 
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BYW81P/PI 

THERMAL RESISTANCE 

Symbol 

Rth (j-c) Junction to case 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Parameter 

Symbol Test Conditions 

IR * Tj = 25°C VR = VRRM 

Tj = 1oooc 

VF'' Tj = 125°C IF= 12 A 

Tj = 125°C IF= 25 A 

Tj = 25°C IF= 25 A 

Pulse test : * tp = 5 ms, duty cycle< 2 % 
•• tp = 380 J.!S, duty cycle< 2% 

BYW81P 

BYW81PI 

To evaluate the conduction losses use the following equation : 
P = 0.65 X IF(AV) + 0.016 X IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj = 25°C IF= 0.5A lrr= 0.25A 
IR= 1A 

IF= 1A diF/dt = -50A/!lS 
VR =30V 

tfr Tj = 25°C IF= 1A tr = 10 ns 
VFR=1.1 XVF 

VFP Tj =25°C IF= 1A tr = 10 ns 

_214 ___________ ID SliS·ntOMSON 
• 1 •• IK'lliTI!:L'l©Jrn~rnl!:ml@~lll!:il> 
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Value Unit 

2.0 oc/W 

3.5 

Min. Typ. Max. Unit 

20 llA 

1.5 rnA 

0.85 v 

1.05 

1.15 

Min. Typ. Max. Unit 

25 ns 

40 

15 ns 

2 v 



Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 

VFM(V) 
1.8 ,--..,...,,

1
TTTrrr----r,'TTTrrr--r-..,.-r"TTTmr---r 

1.6 f--+-H-t+t+tt--t-H-t+++H--H+t+t-\.rt----1 
Tj:125"C 

1.4 f---t--t-t-t+t+tt--t-H-t+++H--H+t:l'+t+t---1 

1.2 f----\--H-t+t+tt--t-H-t+++H--H.,ft++t+t---1 
/ 1.0 1---t-i--Htittl---t-i-H-ttttl[..../-¥-t-H-tt+H-J 

o.8 f----\--H-t+t+tt--t-H-tH~'----H+t++t+t---1 
0.6 r--t--H-H-t-l:±t...-1"-=t-t+H+tt--t--H-H-tttt--1 
0.41---

Fig.S : Non repetitive surge peak forward current 
versus overload duration. 
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BYW81P/PI 

Fig.7 Average current versus ambient 
temperature. 
(duty cycle : 0.5) (BYW81 P) 
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MAIN PRODUCT CHARACTERISTICS 

IF(AV) 15A 

VRRM 200V 

trr 35 ns 

VF 0.85V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 

• LOW FORWARD AND REVERSE RECOVERY 
TIMES 

• HIGH SURGE CURRENT 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

Single rectifier suited for switch mode power supply 
and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PS0-1 0, this device is intended for use 
in high frequency inverters, free wheeling and po
larity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

BYW81M-200 
HIGH EFFICIENCY 

FAST RECOVERY DIODES 

Power S0-1 0 TM 
Plastic, non isolated SMD 

with copper tab 

Value 

200 

Unit 

v 

IF(RMS) RMS forward current (All pins connected) 27 A 

IF(AV) Average forward current Tc=115°C 15 A 
0= 0.5 

IFSM Surge non repetitive forward current tp=10ms 200 A 
(All pins connected) sinusoidal 

IFRM Repetitive peak forward current tp = 5!lS 160 A 
f =5kHz 

Tstg Storage and junction temperature range - 40 to+ 150 oc 
Tj 

TM : PowerS0·1 0 is a trademark of SGS· THOMSON Microelectronics. 

August1993 Ed : 2A 1/4 
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BYW81M-200 

THERMAL RESISTANCE 

Symbol Parameter 

Rth G-c) Junction to case thermal resistance 

STATIC ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test Conditions 

IR * Reverse leakage current VR = VRRM Tj = 25°C 

Tj = 1oooc 

VF ** Forward voltage drop IF= 12A Tj = 125°C 

IF= 25 A Tj = 125°C 

IF=25A Tj = 25°C 

Pulse test : * tp = 5 ms, duty cycle < 2% 

** tp = 380 JlS, duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
p = 0.65 X IF(AV) + 0.0016 IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Parameter Test Conditions 

trr Reverse recovery Tj = 25°C IF= 0.5A 
time lrr = 0.25 A IR = 1A 

Tj = 25°C IF= 1A 
d I F/dt = -50A!jlS VR=30V 

ttr Forward recovery Tj = 25°C IF= 1A 
time diF/dt = 1 OOA/jlS 

VFR = 1.1 x VF max 

VFP Peak forward Tj = 25°C IF= 1A 
voltage diF/dt = 1 OOA/jlS 

PIN OUT configuration in PowerS0-1 0 : 

Anode = pin 1 to 5 

Cathode = connected to base tab Pin 1 

_21_4 ___________ J::ifi_ SCS·THOMSON 
• 1 •· lt:!iliT©~©rn~~©~~©li!IT©® 
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Value Unit 

2.0 ocrw 

Min. Typ. Max. Unit 

20 !lA 

1.5 mA 

0.85 v 
1.05 

1.15 

Min. Typ. Max. Unit 

25 ns 

40 

ns 
15 

v 
2 

Pin 6 

top view 



Fig.1 :Average forward power dissipation versus 
average forward current. 

Fig.3 : Forward voltage drop versus forward cur
rent (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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BVW81M-200 

Fig.7 : Junction capacitance versus reverse volt
age applied (Typical values). 
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BYW 81-50 ---7 200 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

• VERY LOW CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES 
• HIGH SURGE CURRENT AND AVALANCHE 

CAPABILITY 
• THE SPECIFICATIONS AND CURVES EN

ABLETHE DETERMINATION OFtrrAND IRMAT 
100°C UNDER USERS CONDITIONS 

DESCRIPTION 

Low voltage drop rectifiers suited for switchmode 
power supply. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (RMS) RMS Forward Current 

IF (AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Ti Junction Temperature 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

tp s; 20~s 

T c = 12oac 
0 = 0.5 

tp = 10ms 
Sinusoidal 

Tc = 100°C 

50 

50 

55 

004 
(Metal) 

Value 

200 

35 

15 

200 

22 

- 40 to 150 

BYW81-

100 150 200 

100 150 200 

110 165 220 

Value 

2.3 

Unit 

A 

A 

A 

A 

w 
ac 

Unit 

v 
v 

1/4 
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BYW 81-50 --7 200 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C I VR = VRRM 

TJ = 100°C I 
VF Ti = 25°C IF = 38A 

T1 = 1oooc IF = 12A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VR = 30V see figure 12 

Orr T1 = 25°C IF= 2A 
VR ~ 30V 

ltr T1 = 25°C IF= 1A 
Measured at 1.1 x VF 

VFP T1 = 25°C IF= 1A 

di Ffdl = - 50A/JlS 

di Fidl = - 20A/JlS 

t, = 5ns 

t, = 5ns 

To evaluate the conduction losses use the following equations : 

VF = 0.66 + 0.0077 IF p = 0.66 X IF(AV) + 0.00771F2(RMS) 

2/4 
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Min. Typ. Max. Unit 

15 !lA 
1.5 rnA 

1.25 v 
0.85 

Min. Typ. Max. Unit 

35 ns 

15 nC 

15 ns 

2 v 
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BVW 81-50 ~ 200 
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BYW51(F) 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 
• INSULATED VERSION (ISOWATT220AB): 

Insulating voltage = 2000 V DC 
Capacitance = 12 pF 

DESCRIPTION 

Dual center tap rectifier suited for switchmode 
power supply and high frequency DC to DC 
converters. 
Packaged in T0220AB, or ISOWATT220AB this 
device is intended for use in low voltage, high 
frequency inverters, free wheeling and polarity 
protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current I T0220AB 
li=0.5 IISOWATT220AB 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

August 1993 Ed : 1 B 

A1~ K 

A2~ 

T0220AB 
(Plastic) 

BYW51·200 

Per diode 

Tc=120°C Per diode 

Tc=95°C Per diode 

tp=10ms Per diode 
sinusoidal 

BYW51-(F) 

100 150 

100 150 

isolated 
ISOWA TT220AB 

(Plastic) 

BYW51F·200 

Value Unit 

20 A 

10 A 

10 

100 A 

- 65 to+ 150 oc 
- 65 to+ 150 oc 

Unit 
200 

200 v 

1/5 
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BYW51(F) 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction to case T0220AB Per diode 

Total 

ISOWATT220AB Per diode 

Total 

Rth (c) Coupling T0220AB 

ISOWATT220AB 

When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c) (Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj=25°C VR= VRRM 

Tj = 100°C 

VF .. T1 = 125°C IF=BA 

T1 = 125°C IF= 16 A 

Tj =25°C IF= 16A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 J.IS, duty cycle< 2% 

To evaluate the conduction losses use the following equation : 
p = 0.65 X IF{AV} + 0.025 X IF2{RMS) 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj =25°C IF=0.5A lrr= 0.25A 
IR= 1A 

IF= 1A diF/dt = -50A/JlS 
VR=30V 

tfr Tj =25°C IF= 1A tr = 10 ns 
VFR= 1.1 XVF 

VFP Tj =25°C IF= 1A tr = 10 ns 

Min. 

Min. 

Value Unit 

2.5 oc/W 

1.4 

5.1 

4.05 

0.25 oc/W 

3.0 

Typ. Max. Unit 

15 !!A 

1 mA 

0.85 v 

1.05 

1.15 

Typ. Max. Unit 

25 ns 

35 

15 ns 

2 v 

_~_s ________________________ ~~~~;~&~:~n --------------------------
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Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.2 : Peak current versus form factor. 

200 IM(A) 

175 

150 

125 

100 

75 

50 

25 

0 

P=lOW .--

~ P:5L 

\, ~ ~ 
0 r--

!Br '...-0 
tp 

P:15W 
-....::: 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

Fig.S : Relative variation of thermal impedance 
junction to case versus pulse duration. 
(ISOWATT220AB) 

K 
1 

Zlh(j·c) (tp. 0) 
K= 

0.8 

0.6 -r-

0.4 

,_,-, 
O=..!Jr_1 

0.2 

r-t 0 
1.0E·03 

Rth(j-c) 

~ =0.51 v~--" 

-!-

I ~~ 
0=0.2 

!-"'"" 

t::: /SinJie pulse 

I 1 W!l) 
1.0E·02 1.0E·01 

~~ 

.!! ,, 
1.0E+00 

-------------- l:fi ~~~~m~::O!~~ 3/5 

153 



BYW51(F) 

Fig.6 : Non repetitive surge peak forward current 
versus overload duration. 
(T0220AB) 
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voltage applied (Typical values). 
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Fig.11 : Recovery charges versus diF/dt. 
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Fig.12: Peak reverse current versus diF/dt. 

50 IRM(A) 

- 90% CONFIDENCE TJ=125oC 

10 

/ 1 
10 

v 
20 

/,.. 

diF/dt(A/us) 

50 100 

IF=IF(av) 

/ 
/ 

200 500 

BYW51(F) 

Fig.13 : Dynamic parameters versus junction 
temperature. 

QRR;IRM[Tj]/QRR;IRM[Tj:125°C] 
1.50 

1.25 

~ 
IRM ~ ~ 

~ :::::.--~RR 
!--""" 

1.00 

0.75 

0.50 

0.25 
Tj(oC) 

0.00 
0 25 50 75 100 125 150 

5/5 

155 





MAIN PRODUCT CHARACTERISTICS 

IF(AV) 2x8A 

VRRM 200V 

trr 35 ns 

VF 0.85V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES 

• HIGH SURGE CURRENT 
• HIGH DISSIPATION MINIATURE PACKAGE 

• SURFACE MOUNT TECHNOLOGY 
COMPATIBLE 

DESCRIPTION 

Single rectifier suited for switch mode power supply 
and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PS0-10, this device is intended for use 
in high frequency inverters, free wheeling and po
larity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

IF(RMS) RMSforward All pins connected 
current 

IF(AV) Average forward Tc=120°C 
current 0=0.5 

IFSM Surge non repetitive tp=1 Oms sinusoidal 
forward current All pins connected 

IFRM Repetitive peak tp =5 f.lS 
forward current f =5kHz 

Tstg Storage and junction temperature range 
Tj 

TM : PowerS0·1 0 IS a trademark of SGS· THOMSON Microelectronics. 

August 1993 Ed : 2A 

BYW51M-200 
HIGH EFFICIENCY 

FAST RECOVERY DIODES 

Power S0-1 0 TM 

Plastic, non isolated SMD 
with copper tab 

Value 

200 

Per diode 17 

Per diode 10 

Per device 20 

Per diode 100 

Per diode 100 

- 40 to+ 150 

Unit 

v 
A 

A 

A 

A 

oc 

1/4 
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BYW51M-200 

THERMAL RESISTANCES 

Symbol Parameter 

Rth (j-c) Junction to case thermal resistances Per diode 

Total 

Rth (c) Coupling thermal resistance 

STATIC ELECTRICAL CHARACTERISTICS (Per diode) 

Symbol Parameter Test Conditions 

IR * Reverse leakage current VR = VRRM Tj = 25°C 

Tj = 1oooc 

VF •• Forward voltage drop IF=8A Tj=125°C 

IF= 16A Tj = 125°C 

IF= 16 A Tj = 25°C 

Pulse test : • tp = 5 ms, duty cycle < 2% 

" tp = 380 ~s. duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
p = 0.65 X IF(AV) + 0.025 IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Parameter Test Conditions 

trr Reverse recovery Tj= 25°C IF= 0.5A 
time lrr = 0.25 A IR = 1A 

Tj = 25°C IF= 1A 
diF/dt = -50Nf.1S VR=30V 

ttr Forward recovery Tj = 25°C IF= 1A 
time diF/dt = 1 OONflS 

VFR = 1.1 X VF max 

VFP Peak forward Tj = 25°C IF= 1A 
voltage diF/dt = 1 OONJlS 

PIN OUT configuration in PowerS0-1 0 : 

Anode 1 = pin 1 to 5 

Anode 2 = pin 6 to 10 Pin 1 

Cathodes = connected to base tab 

Value Unit 

2.5-- °C!W 

1.4 

0.25 oc/W 

Min. Typ. Max. Unit 

15 flA 

1 mA 

0.9 v 

1.05 

1.15 

Min. Typ. Max. Unit 

25 ns 

35 

ns 
15 

v 
2 

Pin 6 

top view 

_214 ___________ J:..:ii SGS·THOMSON ------------
• 1 •· [ij]Oi:i'j©rn~rncr:mil©rmocr:® 
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Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.2 : Peak current versus form factor. 
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BYW51M-200 

Fig.7 : Junction capacitance versus reverse volt
age applied (Typical values). 
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BYW77P/PI 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 
• INSULATED VERSION: 

Insulating voltage = 2500 V DC 
Capacitance = 12 pF 

DESCRIPTION 

Single chip rectifier suited for switchmode power 
supply and high frequency DC to DC converters. 
Packaged in SOD93, or DOP31 this device is 
intended for use in low voltage, high frequency 
inverters, free wheeling and polarity protection 
applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current I SOD93 
0=0.5 ITOP31 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

August 1993 Ed : 1 B 

SOD93 
(Plastic) 

A 

isolated 
DOP31 

(Plastic) 

A 

BYW77P-200 BYW77PI-200 

Value Unit 

50 A 

Tc=125°C 25 A 

Tc=100°C 25 

lp=10ms 500 A 
sinusoidal 

- 40 to+ 150 oc 
- 40 to+ 150 oc 

BYW77P-/PI-
Unit 

100 150 200 

100 150 200 v 

1/4 
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BVW77P/PI 

THERMAL RESISTANCE 

Symbol Parameter 

Rth O-c) Junction to case 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj =25°C VR= VRRM 

Tj = 100°C 

VF .. Tj = 125°C IF=20A 

Tj = 125°C IF=40A 

Tj =25°C IF=40A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 J.lS, duty cycle < 2 % 

SOD93 

DOP31 

To evaluate the conduction losses use the following equation : 
p = 0.7 X IF(AV) + 0.0075 X IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj =25°C IF= 0.5A lrr= 0.25A 
IR= 1A 

IF= 1A diF/dt = -50AIJ.LS 
VR=30V 

tfr Tj=25°C IF= 1A tr = 5 ns 
VFR = 1.1 XVF 

VFP Tj =25°C IF= 1A tr = 5 ns 

Value Unit 

1.0 oc/W 

1.8 

Min. Typ. Max. Unit 

25 f1A 

2.5 rnA 

0.85 v 

1.00 

1.15 

Min. Typ. Max. Unit 

35 ns 

50 

10 ns 

1.5 v 

_V_4------------------------~~~~;~~~:~~ --------------------------
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Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : 'forward voltage drop versus forward 
current (maximum values). 
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Fig.2 : Peak current versus form factor. 
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BYW77P/PI 

Fig.7 Average current versus ambient 
temperature. 
(duty cycle : 0.5) (80093) 

IF(av)(A) 
30 

25 

20 

15 

t--

I J 

·,~ 
IRth(J·a)~Rth(j-~) 

\ 
\ 

\ 

~-~~ 1\ Rth(j·a)=15 oc/W 

10 

5 I I ---Tamb(oC) -........ j 
0 

0 20 40 60 80 100 120 140 160 

Fig.9 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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MAIN PRODUCT CHARACTERISTICS 

IF(AV) 25A 

VRRM 200V 

trr 50ns 

VF 0.85V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES 
• HIGH SURGE CURRENT 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

Single rectifier suited for switchmode power supply 
and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PS0-10, this device is intended for use 
in high frequency inverters, free wheeling and po
larity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

BVW77M-200 
HIGH EFFICIENCY 

FAST RECOVERY DIODES 

PowerS0-10™ 
Plastic, non isolated SMD 

with copper tab 

Value 

200 

Unit 

v 
IF(RMS) RMS forward current (All pins connected) 44 A 

IF(AV) Average forward current Tc=125°C 25 A 
0=0.5 

IFSM Surge non repetitive forward current tp=10ms 200 A 
(All pins connected) sinusoidal 

IFRM Repetitive peak forward current tp=5J.1S 310 A 
f= 5kHz 

Tstg Storage and junction temperature range - 40 to+ 150 oc 
Tj 

TM: PowerS0-10 is a trademark of SGS·THOMSON Microelectronics. 

August 1993 Ed : 2A 1/4 
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BYW77M-200 

THERMAL RESISTANCE 

Symbol Parameter 

Rth G-c) Junction to case thermal resistance 

STATIC ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test Conditions 

IR * Reverse leakage current VR =VRRM Tj = 25°C 

Tj = 100°C 

VF •• Forward voltage drop IF=20A Tj = 125°C 

IF=40A Tj = 125°C 

IF=40A Tj = 25°C 

Pulse test: • tp = 5 ms, duty cycle < 2% 

** tp = 380 J.lS, duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
p = 0.65 X IF(AV) + 0.0075 IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Parameter Test Conditions 

trr Reverse recovery Tj = 25°C IF=0.5A 
time lrr= 0.25 A IR = 1A 

Tj= 25°C IF= 1A 
diF/dt = -50AIJ.1S VR=30V 

ttr Forward recovery Tj= 25°C IF= 1A 
time diF/dt = 1 OOA/J.!S 

VFR = 1.1 x VF max 

VFP Peak forward Tj = 25°C IF= 1A 
voltage diF/dt = 1 OOA!J.lS 

PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 
Cathode = connected to base tab Pin 1 

_2,_4 _____________ I..U ~~~~m~::ij~n 
166 

Value Unit 

1.0 oc!W 

Min. Typ. Max. Unit 

25 j.tA 

2.5 rnA 

0.85 v 
1.05 

1.15 

Min. Typ. Max. Unit 

35 ns 

50 

ns 
10 

v 
1.5 

Pin 6 

top view 



Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward cur
rent (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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BYW77M-200 

Fig.7 : Junction capacitance versus reverse volt
age applied (Typical values). 

200 C(pF) 

190 ......__ 
180 

170 

160 

150 

140 

130 

120 

110 

100 
1 

r---

I I I I 
F:1 Mhz TJ=250C -

~ 
........ ....... 

...... 

" VR(V) 

10 100 200 

Fig.9 : Peak reverse current versus diF/dt. 
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BYW 77-50 ~ 200 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

• VERY LOW CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES 
• HIGH SURGE CURRENT AND AVALANCHE 

CAPABILITY 
• THE SPECIFICATIONS AND CURVES EN

ABLE THE DETERMINATION OF trr AND IRM 
AT 100°C UNDER USERS CONDITIONS 

DESCRIPTION 

Low voltage drop rectifiers suited for switching mode 
power supply. 

ABSOLUTE RATINGS(Iimiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (RMS) RMS Forward Current 

IF (AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tt 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRSM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

tp,;; 20!15 

Tc ~ 115°C 
0 ~ 0.5 

tp ~ 10ms 
Sinusoidal 

Tc ~ 100°C 

50 

50 

55 

004 
(Metal) 

Value 

500 

50 

25 

500 

33 

-40 to 150 

BYW 77-

100 150 

100 150 

110 165 

Value 

1.5 

Unit 

A 

A 

A 

A 

w 
oc 

200 
Unit 

200 v 
220 v 

1/4 
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BYW 77-50 --7 200 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C I VR = VRRM 

T1 = 10ooc I 
VF Ti = 25°C IF= 63A 

T1 = 10ooc IF = 20A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

t,, T1 = 25°C IF= 1A 
VR = 30V see figure 12 

Orr T1 = 25°C IF= 2A 
VR::; 30V 

ltr T1 = 25°C IF= 1A 
Measured at 1.1 x VF 

VFP T1 = 25°C IF= 1A 

di Fidl = - 50A/~s 

di Fidt = - 20A/~s 

,;·= 5ns 

t, = 5ns 

To evaluate the conduction losses use the following equations : 

VF = 0.66 + 0.0047 IF p = 0.66 X IF(AV) + 0.00471F2(RMS) 

2/4 

170 

Min. Typ. Max. Unit 

25 !!A 
2.5 mA 

1.1 v 
0.85 

Min. Typ. Max. Unit 

50 ns 

20 nC 

10 ns 

1.5 v 
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BVW 77-50 ~ 200 
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BVW99P/PI 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 
• INSULATED VERSION TOP31: 

Insulating voltage= 2500 V DC 
Capacitance = 12 pF 

DESCRIPTION 

Dual center tap rectifier suited for switchmode 
power supply and high frequency DC to DC 
converters. 
Packaged in SOT93, or TOP31 this device is 
intended for use in low voltage, high frequency 
inverters, free wheeling and polarity protection 
applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current lsoT93 
8=0.5 lroP31 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

August 1993 Ed : 1 B 

::J-· 

SOT93 
{Plastic) 

BYW99P-200 

Per diode 

Tc=120°C Per diode 

Tc=115°C Per diode 

lp=10ms Per diode 
sinusoidal 

BYW99P·/PI-

100 150 

100 150 

isolated 
TOP31 

{Plastic) 

BYW99PI-200 

Value Unit 

35 A 

15 A 

15 

200 A 

-40 to+150 oc 
-40 to+150 oc 

Unit 
200 

200 v 
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BVW99P/PI 

THERMAL RESISTANCE 

Symbol Parameter 

Rth G-c) Junction to case SOT93 Per diode 

Total 

TOP31 Per diode 

Total 

Rth (c) Coupling SOT93 

TOP31 

When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x RthG-c) (Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj =25°C VR=VRRM 

Tj= 100°C 

VF·· T1 = 125°C IF= 12 A 

Tj = 125°C IF=25A 

Tj =25°C IF=25A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 JlS, duty cycle < 2 % 

-, 

To evaluate the conduction losses use the following equation : 
p = 0.65 X IF(AV) + 0.016 X I~(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj =25°C IF=0.5A lrr= 0.25A 
IR= 1A 

IF= 1A diF/dt = -50A/j.LS 
VR=30V 

tfr Tj =25°C IF= 1A tr = 10 ns 
VFR= 1.1 XVF 

VFP Tj =25°C IF= 1A tr = 10 ns 

_21_4 ____________ liii. !~~~m~~~~~n 
174 

Min. 

Min. 

Value Unit 

1.8 °C/W 

1.0 

2.0 

1.25 

0.2 °C/W 

0.5 

Typ. Max. Unit 

20 ~ 

1.5 rnA 

0.85 v 

1.05 

1.15 

Typ. Max. Unit 

25 ns 

40 

15 ns 

2 v 



Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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versus overload duration. 
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BYW99P/PI 

Fig.7 Average current versus ambient 
temperature. 
(duty cycle : 0.5) (80093) 

lf(av){A) 
16 
15 
14 Rth(J·a)=Rth(j·C) 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

............ -......_ Rlh(J·a):15 o C/W 

0=0. I- .......... 

·~-
r-.. ....... 

....... 

-Tamb(oC) 

\ 

....... 
.......... 

........ 
0 20 40 60 80 100 120 140 160 

Fig.9 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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BYW 92-50 ~ 200 

HIGH EFFICIENCY F_AST RECOVERY RECTIFIER DIODES 

• VERY LOW CONDUCTION LOSSES 
a NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES 
• HIGH SURGE CURRENT AND AVALANCHE 

CAPABILITY 
• THE SPECIFICATIONS AND CURVES EN

ABLE THE DETERMINATION OF trr AND IRM 
AT 100°C UNDER USERS CONDITIONS 

DESCRIPTION 

Low voltage drop rectifiers suited for switching mode 
power supply. 

ABSOLUTE RATINGS(Iimiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (RMS) RMS Forward Current 

IF (AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 

Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

tp ~ 20J.!S 

T c = 115°C 
0 = 0.5 

tp = 10ms 
Sinusoidal 

Tc = 100°C 

50 

50 

55 

DOS 
(Metal) 

Value 

500 

70 

35 

500 

50 

-40 to 150 

BYW 92-

100 150 200 

100 150 200 

110 165 220 

Value 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 

1/4 
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BYW 92-50 ~ 200 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C I VR =VRRM 

T1 = 100°C I 
VF T1 = 25°C IF= 100A 

T1 = 100°C IF = 35A 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VR = 30V see figure 12 

Orr T1 = 25°C IF= 2A 
VR ~ 30V 

ltr T1 = 25°C IF= 1A 
Measured at 1.1 x V F 

VFP T1 = 25°C IF= 1A 

di F/dt =- 50 A! (.IS 

diF/dt =- 20Ai(.lS 

t, = 5ns 

t, = 5ns 

To evaluate the conduction losses use the following equations : 

VF = 0.66 + 0.0047 IF p = 0.66 X IF(AV) + 0.00471F2(RMS) 

2/4 
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Min. Typ. Max. Unit 

50 JlA 
5 mA 

1.3 v 
0.92 

Min. Typ. Max. Unit 

50 ns 

20 nC 

10 ns 

1.5 v 
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BYW 92-50 --7 200 
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FIGURE 7 :Capacitance versus reverse voltage applied 
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BYW 78-50 ~ 200 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

• VERY LOW CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES 
• HIGH SURGE CURRENT AND AVALANCHE 

CAPABILITY 
• THE SPECIFICATIONS AND CURVES EN

ABLE THE DETERMINATION OF trr and IRM 
AT 100°C UNDER USERS CONDITIONS 

DESCRIPTION 

Low voltage drop rectifiers suited for switching mode 
power supply. 

ABSOLUTE RATINGS(Iimiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF {RMS) RMS Forward Current 

IF (AV) AveraQe Forward Current 

IFSM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRSM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

tp ,;; 20JlS 

Tc = wooc 
0 = 0.5 

tp = 10ms 
Sinusoidal 

Tc = 90°C 

50 

50 

55 

005 
(Metal) 

Value 

1000 

100 

50 

1500 

60 

- 40 to 150 

BYW 78-

100 150 

100 150 

110 165 

Value 

Unit 

A 

A 

A 

A 

w 
oc 

200 
Unit 

200 v 
220 v 
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BYW 78-50 ~ 200 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C j VR =VRRM 
T1 = 1oooc I 

VF Tj = 25°C IF= 160A 

T1 = 1oooc IF= 50A 

RECOVERY CHARACTERISTICS 

Symbol Test conditions 

lrr T1 =25°C IF= 1A 
VR =30V see figure 12 

t,, T =25°C 
Measured at 1.1 x VF 

IF= 1A 

VFP T1 = 25°C IF= 1A 

diF/dt =- 50A/J.LS 

t, =5ns 

t, =5ns 

To evaluate the conduction losses use the following equations : 

VF = 0.66 + 0.0021 IF p = 0.66 X IF(AV) + 0.00211F2(RMS) 

214 

182 

Min. Typ. Max. Unit 

50 J,!A 

5 mA 

1.1 v 
0.85 

Min. Typ. Max. Unit 

60 ns 

10 ns 

1.5 v 
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BYW 78-50 ~ 200 
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BVV52/PI 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 

• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

• INSULATED VERSION TOP31: 
Insulating voltage = 2500 V DC 
Capacitance = 12 pF 

DESCRIPTION 

Dual center tap rectifier suited for switchmode 
power supply and high frequency DC to DC 
converters. 
Packaged in SOT93, or TOP31 this device is 
intended for use in low voltage, high frequency 
inverters, free wheeling and polarity protection 
applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current [ SOT93 
0= 0.5 ITOP31 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

August 1993 Ed : 1 B 

A1~ K 

A2~ 

SOT93 
(Plastic) 

BYV52-200 

Per diode 

Tc=110°C Per diode 

Tc=90°C Per diode 

lp=10ms Per diode 
sinusoidal 

BYV52-/PI-

100 150 

100 150 

isolated 
TOP31 

(Plastic) 

BYV52PI-200 

Value 

50 

30 

30 

500 

- 40 to+ 150 
- 40 to+ 150 

200 

200 

Unit 

A 

A 

A 

oc 
oc 

Unit 

v 
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BYV52/PI 

THERMAL RESISTANCE 

Symbol Parameter Value Unit 

Rth G-c) Junction to case SOT93 Per diode 1.2 oc/W 

Total 0.75 

TOP31 Per diode 1.8 

Total 1.2 

Rth (c) Coupling SOT93 0.3 oc/W 

TOP31 0.6 

When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c)(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions Min. Typ. Max. Unit 

IR * TJ = 25°C VR =VRRM 25 f.lA 

TJ = 1oooc 2.5 mA 

VF"" TJ=125°C IF= 20 A 0.85 v 

Tj = 125°C IF= 40 A 1.00 

Tj = 25°C IF= 40 A 1.15 

Pulse test : • tp = 5 ms, duty cycle< 2% 
•• tp = 380 !lS, duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
P = 0.7 X IF(AV) + 0.0075 X IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions Min. Typ. Max. Unit 

trr Tj = 25°C IF=0.5A lrr= 0.25A 35 ns 
IR= 1A 

IF= 1A d IF/dt = -50AI!lS 50 
VR=30V 

tfr Tj =25°C IF= 1A tr = 5 ns 10 ns 
VFR = 1.1 X VF 

VFP Tj = 25°C IF= 1A tr = 5 ns 1.5 v 

_21_4 ________________________ ~~~~~~~~:~~ --------------------------
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Fig.1 :Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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BVV52/PI 

Fig.7 Average current versus ambient 
temperature. 
(duty cycle : 0.5) (SOD93) 
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Fig.9 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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Fig.10: Recovery charges versus diF/dt. 
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BYW 08-50 ---7 200 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

• VERY LOW CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIMES 
• HIGH SURGE CURRENT AND AVALANCHE 

CAPABILITY 
• THE SPECIFICATIONS AND CURVES EN

ABLE THE DETERMINATION OF trr and IRM 
AT 1 oooc UNDER USERS CONDITIONS 

• EASE OF PARALLELING 

DESCRIPTION 

Low voltage drop rectifiers suited for switching mode 
power supply. 

ABSOLUTE RATINGS(Iimiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF (RMS) RMS Forward Current 

IF (AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
T, 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction·case 

June 1989 

tp ~ 20J.tS 

Tc = 85°C 
8 = 0.5 

tp = 10ms 
Sinusoidal 

Tc = 9ooc 

50 

50 

55 

005 
(Metal} 

Value 

1000 

100 

80 

1500 

80 

-40 to 150 

BYW 08-

100 150 200 

100 150 200 

110 165 220 

Value 

0.75 

Unit 

A 
A 

A 

A 

w 
oc 

Unit 

v 
v 

1/4 
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BVW 08-50 ~ 200 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA T1 = 25°C VA =VRRM 

T1 = 100°C 

VF T1 = 25°C IF= BOA 

T1 = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IF= 1A 
VA= 30V see figure 12 

ltr T1 = 25°C IF= 1A 
Measured at 1.1 x VF 

VFP T1 = 25°C IF= 1A 

di Fldt =- 50A/(.lS 

t, =5ns 

t, =5ns 

To evaluate the conduction losses use the following equations : 

VF = 0.66 + 0.0021 IF p = 0.66 X IF(AV) + 0.00211F2(RMS) 

214 
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Min. Typ. Max. Unit 

50 !lA 
5 mA 

1.05 v 
0.92 

Min. Typ. Max. Unit 

60 ns 

10 ns 

1.5 v 
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B YW 08-50 ~ 200 
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BYV54(V) 
BYV541(V) 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 

• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

• INSULATED: 
Insulating voltage= 2500 VRMS 
Capacitance = 45 pF 

DESCRIPTION 

Dual rectifier suited for switchmode power supply 
and high frequency DyJo DC converters. 
Packaged in ISOTOP this device is intended for 
use in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current b= 0.5 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

TM: ISOTOP is a trademark of SGS-THOMSON Microelectronics. 

August 1993 Ed : 1 B 

E:3 
K1 A1 

BYV541 (V)-200 

ISOTOP 
Fast on version 

(Plastic) 

Per diode 

Tc=90°C Per diode 

lp=10ms Per diode 
sinusoidal 

K2 A1 

BYV54(V)-200 

ISOTOP 
Screw version 

(Plastic) 

Value Unit 

100 A 

50 A 

1000 A 

-40to+150 oc 
- 40 to+ 150 oc 

BYV54(V) I BYV541 (V) 
Unit 

100 150 200 

100 150 200 v 

1/4 
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BVV54(V) I BVV541(V) 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction to case 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c)(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj = 25°C VR = VRRM 

Tj = 100°C 

VF .. Tj = 125°C IF= 50 A 

Tj = 125°C IF= 100A 

Tj = 25°C IF= 100 A 

Pulse test : * tp = 5 ms, duty cycle< 2 o/o 
•• tp = 380 J.lS, duty cycle < 2 o/o 

~o= e~~~~~~~A~)e+ cg~~~c!i?~:~~~~s use the following equation : 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj =25°C IF= 0.5A lrr= 0.25A 
IR= 1A 

IF= 1A diF/dt = ·50Nfl5 
VR= 30V 

tfr Tj =25°C IF= 1A tr = 5 ns 
VFR = 1.1 X VF 

VFP Tj =25°C IF= 1A tr = 5 ns 

Value Unit 

Per diode 1.2 oc!W 

Total 0.85 

0.1 oc!W 

Min. Typ. Max. Unit 

50 !lA 

5 rnA 

0.85 v 

1.00 

1.15 

Min. Typ. Max. Unit 

40 ns 

60 

10 ns 

1.5 v 

_21_4 __________ ru SliS·THOMSON ___________ _ 
'I lo IKlilfii:u:J©~~~i:Wu:J©II:Jfil:$ 
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Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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BVV54(V) I BVV541(V) 

Fig.7 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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BVV255(V) 

HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• VERY LOW FORWARD LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 
• INSULATED: 

Insulating voltage = 2500 VRMS 
Capacitance = 55 pF 

DESCRIPTION 

Dual rectifier suited for switchmode power supply 
and high frequency DyJo DC converters. 
Packaged in ISOTOP this device is intended for 
use in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current 15=0.5 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 
50 

VRRM Repetitive peak reverse voltage 50 

TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 

August 1993 Ed : 18 

~ 
K1 A1 

ISOTOP 
Fast on version 

(Plastic) 

BYV255-200 

Per diode 

Tc=110°C Per diode 

tp=10ms Per diode 
sinusoidal 

BVV255-(V) 

100 150 

100 150 

ISOTOP 
Screw version 

(Plastic) 

BYV255V-200 

Value Unit 

150 A 

100 A 

1600 A 

- 40 to+ 150 oc 
- 40 to+ 150 oc 

Unit 
200 

200 v 

1/4 
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BYV255(V) 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction to case I Per diode 

lrotal 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c)(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj = 25°C VA= VRRM 

Tj = 100°C 

VF"" Tj = 125°C IF= 100 A 

Tj = 125°C IF=200A 

Tj = 25°C IF= 200 A 

Pulse test : * tp = 5 ms, duty cycle< 2% 

•• tp = 380 J.lS, duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
p = 0.7 X IF(AV) + 0.0015 X IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj = 25°C IF= 0.5A lrr = 0.25A 
IR= 1A 

IF= 1A d I Fldt = -50A!!!S 
VR=30V 

tfr Tj =25°C IF= 1A tr = 5 ns 
VFR=1.1XVF 

VFP Tj = 25°C IF= 1A tr = 5 ns 

TURN-OFF SWITCHING CHARACTERISTICS 

Symbol Test Conditions 

lAM T1 = 1oooc IF= 100A dl F/dt = -200AI!!S 
Lp ~ 0.05!!H 

diF/dt = -400A!!!S Vee~ 0.6 VRRM 

Min. 

Min. 

Min. 

Value Unit 

0.4 oc!W 

0.25 

0.1 oc!W 

Typ. Max. Unit 

100 !!A 
10 mA 

0.85 v 
1.00 

1.15 

Typ. Max. Unit 

55 ns 

80 

10 ns 

1.5 v 

Typ. Max. Unit 

16 A 

24 

_21_4 ________________________ ~~~~~~~~:~~ --------------------------
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Fig.1 :Average forward power dissipation versus 
average forward current. 

12/F(av)(W) 

110 
100 

6=0.1 

I 

0:0.2 

/ v 

I I L 
0=0.5-0=1 

/ / 

v 
/ 

90 
80 
70 
60 
50 
40 
30 
20 
10 

- l-c'):0.05 1/ 
/.. 

/ ~ 

/ 0 
0 

/ 
~ 

~P'"" 

20 

// b 

.!! V/ ~ ..,.. 
IF(av)(A)-

40 60 80 100 120 

Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 
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BYV255(V) 

Fig.7 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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Fig.9 :Peak reverse current versus diF/dt. 
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Fig.B :Recovery charges versus diF/dt. 
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Fig.10 Dynamic parameters versus junction 
temperature. 
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STPR310 
STPR320 

ULTRA FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• LOW LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 
Low cost single chip rectifier suited for switch mode 
power supply and high frequency DC to DC 
converters. 

Packaged in F 126, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tj 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-1)' Junction-leads 

• ou infinite heats ink with L = 5mm lead length. 

JUNE 1992 Ed: 2 

Tl = 60°C 
0=0.5 

Tp = 10 ms 
Sinusoidal 

F 126 
(Plastic) 

Value 

3 

30 

-65 tO+ 150 
-65 to+ 150 

STPR 

310 320 

100 200 

Value 

25 

Unit 

A 

A 

ac 

Unit 

v 

Unit 

°C!W 

1/4 
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STPR31 O/STPR320 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

I Symbol Tests Conditions I Min. I Typ. j Max. Unit j 

I '". ::: ::;_ - IVA. VRRM- - ~----_}_J_---j!-~_.:--+_:_:-----1: 

lvF~~·-· _J__:_::_:_:_:_L_ -~c_-::_F -_:_:_~--~----•-=---~-_~_--_-~_~--·--~~----··_·-__,]_. ____ 1~:-·-· __ ..L !l_:_:__. __ v_--"1 

Pulse test : • tp = 5 ms duty cycle < 2 % 
•• tp = 380 ~s. duty cycle < 2% 

RECOVERY CHARACTERISTICS 

I Symbol I Tests Conditions 
-

I trr I TJ = 25°C IIF = 0.5A IR= 1A 

I tfr TJ = 25°C I IF= 1 A tr = 10 ns 

I VFP Tj = 25'C 
~---

i IF= 1 A tr = 10 ns 

To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(AV) + 0.070 IF2(RMS) 

Min. 
I 

Typ. I Max. Unit I 

lrr = 0.25 A 
I 

30 ns 

VFR = 1 1 x VF i 20 ns 

I 3 v 

_21_4 _______________________ ~~l ~~~@~~~~~~~~------------------------
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Fig.1 : Average forward power dissipation versus aver
age forward current. 

05 15 2 2~ 3 35 4 

Fig.3 : Average current versus ambient temperature. 
(duty cycle · 0.5) 
• c1rcu1t board e (Cu) = 35Jlm, S (cu) = 12mm2 
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Fig.S : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig.2 : Peak current versus form factor. 
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Fig.4 : Non repetitive surge peak forward current versus 
overload duration. (Maximum values) 
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Fig.6 : Forward voltage drop versus forward current. 
(Maximum values) 
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STPR31 O/STPR320 

Fig. 7 : Junction capacitance versus reverse voltage ap
plied. (Typical values) 
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Fig.9 : Peak reverse current versus diF/dt. 
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Fig.8 : Recovery charge versus diF/dt. 
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Fig.10 : Dynamic parameters versus junction tempera
ture. 
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STPR310D/F 
STPR320D/F 

ULTRA FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• LOW LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 
Low cost single chip rectifier suited for switch mode 
power supply and high frequency DC to DC conver
ters. 

Packaged in T0220AC and ISOWATT220AC, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

T0220AC 
(Plastic) 

STPR310D 
STPR320D 

IF(AV) Average Forward Current T0220AC Tc = 125°C 
0= 0.5 ---

I SOW A TT220AC Tc = 120°C 

IFSM Surge Non Repetitive Forward Current Tp=10ms 
Smusoidal 

Tstg Storage and Junction Temperature Range 
Tj 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-c) Junction-case T0220AC 

ISOWATT220AC 

February 1992 Ed: 1 

A 

ISOWATT220AC 
(Plastic) 

Value 

10 

3 

30 

STPR310F 
STPR320F 

-65 to+ 150 
-65 tO+ 150 

STPR 

3100 3200 
310F 320F 

100 200 

Value 

6.5 

8.5 

--

Unit 

A 
--

A 

--

A 

oc 

Unit 

v 

Unit 

oc!W 

114 
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STPR310D/F I STPR320D/F 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR * Tj = 25°C VR =VRRM 

Tj = 1oooc 

VF •• Tj = 125°C IF= 3A 

Tj = 125°C IF= 6A 

Tj = 25°C IF= 6A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
tp = 380 ~s. duty cycle < 2% 

RECOVERY CHARACTERISTICS 

Symbol Tests Conditions 

trr Tj = 25°C IF= 0.5A IR= 1A 

tfr Tj = 25°C IF= 1 A tr= 10 ns 

VFP Tj = 25°C IF= 1 A tr = 10 ns 

To evaluate the conduction losses use the following equation: 
P = 0.78 x IF(AV) + 0.070 IF2(RMS) 

Fig.1 : Average forward power dissipation versus aver
age forward current. 
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Fig.2 : Peak current versus form factor. 

IM(A) 
40 

35 

30 

25 

20 

15 

10 

5 

0 

\P•SW 

\ 
\ 

\1\ 
~ 

P·~SW 

'--,_ 

~ 
!'-----

~ 

J~I__J]'M 
6·tp/T ,....... 

tp 

K•10W 

1"----- t----
t----1-- r---r---r--.... f--. 

6 
0 0.1 0.2 0.3 0.4 0.5 0.6 0. 7 0.8 0.9 1 

_21_4 ___________ J~..,l ~~ii@m~~~~~/1------------
206 



Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AC) 
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Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse dura!lon. 
(T0220AC) 
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Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AC) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 

IM(A) 
40 

35 

30 

25 

20 

-
--

------.. ____ 

15 

10 

5 

flJl] IM • . 
H----.. ........ 

L 0 
0.001 

l 

t 
0•05 

I 11111: t(s) 

0.01 0.1 

Tc•25°C 

litH-
I II II 
Tc•120oC 

~ 
II II 

Fig.B : Relative variation of thermal transient impedance 
JUnction to case versus pulse duration. 
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STPR310D/F I STPR320D/F 

Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 :Recovery charge versus diF/dt. 
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Fig.13 : Dynamic parameters versus junction tempera
ture. 
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Fig.1 0 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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Fig.12: Peak reverse current versus diF/dt. 
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STPR510D/F 
STPR520D/F 

ULTRA FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• LOWLOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 
Low cost single chip rectifier suited for switch mode 
power supply and high frequency DC to DC conver
ters. 

Packaged in T0220AC and ISOWATI220AC, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

T0220AC 
(Plastic) 

STPR510D 
.STPR520D 

IF(AV) Average Forward Current T0220AC Tc = 125°C 
0= 0.5 

I SOW A TT220AC Tc = 115°C 

IFSM Surge Non Repetitive Forward Current Tp=10ms 
Sinusoidal 

Tstg Storage and Junction Temperature 
TJ Range 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-c) Junction-case T0220AC 

ISOWATT220AC 

February 1992 Ed: 1 

A A 

ISOWATT220AC 
(Plastic) 

Value 

10 

5 

50 

STPR510F 
STPR520F 

-65 to+ 150 
-65 to+ 150 

STPR 

5100 5200 
51 0F 52 0F 

100 200 

Value 

4 

6 

Unit 

A 

A 

A 

oc 

Unit 

v 

Unit 

ocN.J 

1/4 
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STPR510D/F I STPR520D/F 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR * 

VF •• 

Pulse test : • 

Tj = 25°C VR=VRRM 

Tj = 1ooac 

Tj = 125°C IF= 5A 

Tj = 125°C IF= 10 A 

Tj = 25°C IF= 10 A 

tp = 5 ms, duty cycle < 2 % 
tp = 380 ~s. duty cycle < 2% 

RECOVERY CHARACTERISTICS 

Symbol Tests Conditions 

trr Tj = 25°C IF= 0.5A IR= 1A 

tfr Tj= 25°C IF= 1 A tr= 10 ns 

VFP Tj = 25°C IF= 1 A tr= 10 ns 

To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(AV) + 0.0421F2(RMS) 

Fig.1 : Average forward power dissipation versus aver
age forward current. 

7 PF(av)(W) 

1 1 o·ot 0 •0 2 0 •0 5 0 •1 

0•005 

I; / 1/ l/ / v 

I v /v [/ 
1/ 1/ I/ v v 

/ I // ~ 

,4E l8 ~ 
1 
~ 

~ 

f.-

/ IF(av)(A) p 

6 

5 

4 

3 

2 

0 
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4 0 4.5 5.0 5.5 6.0 6 5 

Min. Typ. Max. 

50 

0.5 

0.99 

1.20 

1.25 

Min. Typ. Max. 

lrr = 0.25 A 30 

VFR = 1.1 xVF 20 

3 

Fig.2 : Peak current versus form factor. 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AC) 
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Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(T0220AC) 
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Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AC) 

IF(av)(A) 
6.0 
5.5 
5.0 
4.5 
4.0 

3.5 
3.0 
2.5 
2.0 
1.5 
1.0 
0.5 
0.0 

Rth(t·a)•Rth(J·il 

""- \ 
Rth(J-al-15oC/W "-.._ \ 

""' \ 

'.~ "" \ 
'\. \ 

< ' \ ' ·, ' '- " \ o·•otr . o 

"' Tamb(oC) ~ 
0 25 50 75 100 125 150 

Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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Fig.B : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATT220AC) 
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STPR510D/F I STPR520D/F 

Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 : Recovery charge versus diF/dt. 
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Fig.13 : Dynamic parameters versus junction tempera
ture. 
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Fig.1 0 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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Fig.12: Peak reverse current versus diF/dt. 
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STPR61 OCT/CF 
STPR620CT/CF 

ULTRA FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• LOW LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 

Low cost dual center tap rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in T0220AB and ISOWATI220AB, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current T0220AB 
0=0.5 

ISOWATI220AB 

IFSM Surge Non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tj 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

February 1992 Ed: 1 

T0220AB 
(Plastic) 

STPR610CT 
STPR620CT 

Per diode 

Tc = 125°C Per diode 

Tc = 120°C Per device 

Tp=10ms Per diode 
Sinusoidal 

610CT 
610CF 

100 

ISOWA TT220AB 
(Plastic) 

STPR610CF 
STPR620CF 

Value Unit 

10 A 

3 A 

6 

30 A 

-65 to+ 150 oc 
-65 to+ 150 

STPR Unit 

620CT 
620CF 

200 v 

1/4 
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STPR610CT/CF I STPR620CT/CF 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction-case T0220AB 

ISOWATI220AB 

Rth(c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
!!. Tj(d1ode 1) = P(diode1) x Rth(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR * Tj= 25°C VR=VRRM 

Tj= 100°C 

VF ** Tj= 125°C IF= 3A 

Tj = 125°C IF= 6A 

Tj=25°C IF= 6A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 115, duty cycle < 2% 

RECOVERY CHARACTERISTICS 

Symbol Tests Conditions 

Per diode 
total 

Per diode 
total 

trr Tj= 25°C IF= O.SA IR=1A lrr= 0.25A 

lfr Tj=25°C IF= 1 A tr= 10ns VFR = 1.1 xVF 

VFP Tj=25°C IF= 1 A tr= 10ns 

To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(AV) + 0.070 IF2(RMS) 

Value Unit 

6.5 ocm 

8.5 

°CN>/ 

Min. Typ_ Max_ Unit 

50 llA 

0.5 rnA 

0.99 v 

1.20 

1.25 

Min. Typ_ Max. Unit 

30 ns 

20 ns 

3 v 

Fig_1 :Average forward power dissipation versus aver
age forward current. (Per diode) 

Fig-2 : Peak current versus form factor. (Per diode) 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AB) 
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Fig.S : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AB) (Per diode) 
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Fig.7 : Relative vanation of thermal transient impedance 
junction to case versus pulse duration. 
(T0220AB) (Per diode) 
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Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AB) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AB) (Per diode) 

Fig.B : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATT220AB) (Per diode) 
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STPR610CT/CF I STPR620CT/CF 
Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig.11 :Recovery charge versus diF/dt. (Per diode) 
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Fig.13 : Dynamic parameters versus Junction tempera
ture. (Per diode) 
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Fig.1 0 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig.12: Peak reverse current versus diF/dt. (Per diode) 
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STPR810D/F 
STPR820D/F 

ULTRA FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• LOWLOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 

Low cost srngle chrp rertifrPr s. ,rted tor swrtchmode 
power supply and hrgh tr HllJPncy DC to DC conver
ters. 

Packaged in T0220AC and ISOWATT220AC, this 
device is intended for use rn low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 
-

Symbol Parameter 

IF(RMS) I RMS Forward Current 

T0220AC 
(Plastic) 

STPR810D 
,STPR820D 

IF(AV) I Average Forward Current T0220AC Tc = 120°C 
0=0.5 

I ISOWATT220AC Tc = 100oc 

IFSM , Surge Non Repetitive Forward Current Tp=10ms 

' 
Sinusoidal 

l 
Tstg Storage and Junction Temperature 

TJ 1 Range 

i Symbol I Parameter 

I I 

r--
: VRRM l Repetrtive Peak Reverse Voltage 

THERMAL RESISTANCE 

. Symbol Parameter 

j Rth O-c) Junction-case 
I 

T0220AC ! 

I I ISOWATT220AC 

February 1992 Ed: 1 

A A 

ISOWATT220AC 
(Plastic) 

Value 

20 

8 

80 

STPR810F 
STPR820F 

-65 to+150 
-65 to+ 150 

STPR 

8100 8200 
810F 820F 

100 200 

Value 

3.0 

5.5 

Unit 

A 

A 

A 

oc 

Unit 

v 

Unit 

octw 

1/4 
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STPR810D/F I STPR820D/F 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR. Tj = 25°C VR=VRRM 

Tj = 100°C 

VF •• Tj = 125°C IF= BA 

Tj = 125°C IF= 16 A 

Tj = 25°C IF= 16A 

Pulse test : • tp ~ 5 ms, duty cycle < 2 % 
•• tp ~ 380 ~s. duty cycle < 2% 

RECOVERY CHARACTERISTICS 

Symbol Tests Conditions 

trr Tj = 25°C IF= 0.5A IR= 1A 

tfr Tj = 25°C IF= 1 A tr = 10 ns 

VFP Tj = 25°C IF= 1 A tr = 1 o ns 

To evaluate the conduction losses use the following equation: 
P = 0.78 x IF(AV) + 0.026 IF2(RMS) 

Fig.1 : Average forward power dissipation versus aver· 
age forward current. 

7 I / / 
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Min. Typ. Max. Unit 

50 IIA 

0.6 mA 

0.99 v 

1.20 

1.25 

Min. Typ. Max. Unit 

lrr = 0.25 A 30 ns 

VFR=1.1xVF 20 ns 

3 v 

Fig.2 : Peak current versus form factor. 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AC) 
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Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(T0220AC) 
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Fig.4 : Average current versus ambient temperature. 
(duty cycle: 0.5) (ISOWATT220AC) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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Fig.B : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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STPR810D/F I STPR820D/F 

Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 : Recovery charge versus diF/dt. 
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Fig.13 : Dynamic parameters versus junction tempera
ture. 
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Fig.10 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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STPR1 01 OCT/CF 
STPR1 020CT/CF 

ULTRA FAST RECOVERY RECTIFIER DIODES 
FEATURES 

• SUITED FOR SMPS 
• LOWLOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 

Low cost dual center tap rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in T0220AB and ISOWATT220AB, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current T0220AB 
o=o.s 

ISOWATI220AB 

IFSM Surge Non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tj 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

February 1992 Ed: 1 

'~ A1 K 

T0220AB 
(Plastic) 

STPR1010CT 
STPR1020CT 

Per diode 

Tc = 125°C Per diode 

Tc= 115°C Per device 

Tp=10ms Per diode 
Sinusoidal 

ISOWATT220AB 
(Plastic) 

STPR1010CF 
STPR1020CF 

Value Unit 

10 A 

5 A 

10 

50 A 

-65 to+ 150 oc 
-65 to+ 150 

STPR Unit 

1010CT 1020CT 
1010CF 1020CF 

100 200 v 

1/4 
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STPR1 01 OCT/CF I STPR1 020CT/CF 

THERMAL RESISTANCE 

Symbol Parameter 

Rth O-c) Junction-case T0220AB 

ISOWATT220AB 

Rth(c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
~ Tj(diode 1) = P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR * Tj= 25°C VR=VRRM 

Tj = 1oooc 

Vf •• Tj = 125°C IF= SA 

Tj= 125°C IF= 10A 

Tj= 25°C If= 10A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 flS, duty cycle < 2% 

RECOVERY CHARACTERISTICS 

Symbol Tests Conditions 

Per diode 
total 

Per diode 
total 

trr Tj=25°C If= 0.5A IR= 1A lrr= 0.25A 

tfr Tj=25°C IF= 1 A tr= 10ns VFR = 1.1 XVF 

VFP Tj=25°C IF= 1 A tr= 10ns 

To evaluate the conduction losses use the following equation : 
P = 0.78 X IF(AV) + 0.042 IF2(RMS) 

Value Unit 

4.0 °CNJ 

6.0 

°CNJ 

Min. Typ. Max. Unit 

50 1-lA 

0.5 rnA 

0.99 v 

1.20 

1.25 

Min. Typ. Max. Unit 

30 ns 

20 ns 

3 v 

Fig.1 : Average forward power dissipation versus aver
age forward current. (Per diode) 

Fig.2 : Peak current versus form factor. (Per diode) 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AB) · 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AB) (Per diode) 
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Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(T0220AB) (Per diode) 

- a·os 

I ---<? 
0.5 o·o2 [:;:? 

-::-r 
J;~ 
/stNGLE PULSE 

0.2 

1 0. 
0.001 

1111111 
0.01 

tp(s) ,4rl 
0.1 

STPR1010CT/CF I STPR1020CT/CF 
Fig.4 : Average current versus ambient temperature. 
(duty cycle: 0.5) (ISOWATI220AB) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATI220AB) (Per diode) 
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Fig.B : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATI220AB) (Per diode) 
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STPR1010CT/CF I STPR1020CT/CF 

Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig.11 :Recovery charge versus diF/dt. (Per diode) 
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Fig.13 : Dynamic parameters versus junction tempera
ture. (Per diode) 
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Fig.1 0 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig.12: Peak reverse current versus diF/dt. (Per diode) 
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STPR121 OD/F 
STPR1220D/F 

ULTRA FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• LOW LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 

Low cost single chip rectifier suited for switch mode 
power supply and high frequency DC to DC conver
ters. 

Packaged in T0220AC and ISOWATT220AC, this 
device is intended for use in low voltage, high fre
quency inverters. free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

T0220AC 
(Piast1c) 

STPR1210D 
STPR1220D 

A 

I SOW A TT220AC 
(Plastic) 

STPR1210F 
STPR1220F 

A 

.------~-- ----- ___;_ _____ _ 
· Symbol i Parameter 1 Value Unit 

~~~S-F-o-~ard_C_u-rre-nt _______________________ -_-_--!~~~~~~~~~3-0_-_-_-_-_-_-_-:1_-_-_-A_-_-1_,1 

IF(AV) ' Average Forward Current ! T0220AC 11 Tc = 115°C! 
o = 0.5 I --------< 

: ISOWATI220AC l Tc = 80°C t 

IFSM Surge Non Repet1t1ve Forward Current !I Tp = 10 ms ! 
Sinusoidal ! 

12 A 

120 A 

1-----+- ------------------'---- ----t---------l---------1 
Tstg Storage and JunctiOn Temperature Range -65 t0+150 oc 

Tj -65 to+ 150 

-----,----- -------~~--

Symbol I Parameter i STPR Unit 

I 12100 12200 

I I 1210F 1220F 

VRRM I Repetitive Peak Reverse Voltage I 100 200 v 

THERMAL RESISTANCE 

Symbol I Parameter Value Unit 

Rth u-c) I Junction-case 
! 

I T0220AC 2.5 oc/W 

! 
I 

ISOWATI220AC 5.0 i 

June 1992 Ed: 1A 1/4 
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STPR121 OD/F I STPR1220D/F 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR * Tj = 25°C VR=VRRM 

Tj = 100°C 

VF •• Tj = 125°C IF= 12A 

Tj = 125°C IF= 24 A 

Tj = 25°C IF= 24 A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 ~s. duty cycle < 2% 

RECOVERY CHARACTERISTICS 

Symbol Tests Conditions 

trr Tj = 25°C IF= 0.5A IR = 1A 

tfr Tj = 25°C IF= 1 A tr= 10 ns 

VFP Tj = 25°C IF= 1 A tr= 10 ns 

To evaluate the conduction losses use the follow1ng equation : 
P = 0.78 x IF(AV) + 0.01751F2(RMS) 

Fig.1 : Average forward power dissipation versus aver
age forward current. 
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Fig.2 : Peak current versus form factor. 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AC) 
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Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(T0220AC) 

1 K•Zth(j-c)/Rth(J·C) 

8.b 5 

I 
0.5 -o·h. __;--

r:: /v 
0.2 

VsTTm 
0.1 
0.001 

~ 

----~ w 

tp(s) 

0.01 

~ 

ruL 
/)•lp/T Lkp 

0.1 

STPR1210D/F I STPR1220D/F 

Fig.4 : Average current versus ambient temperature. 
(duty cycle: 0.5) (ISOWATT220AC) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATI220AC) 
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junction to case versus pulse duration. 
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STPR121 OD/F I STPR1220D/F 

Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 : Recovery charge versus diF/dt. 
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Fig.13 : Dynamic parameters versus junction tempera
ture. 
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Fig.1 0 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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Fig.12 : Peak reverse current versus diF/dt. 
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STPR151 OD/F 
·STPR1520D/F 

ULTRA FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS. 
• LOWLOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 
Low cost single chip rectifier suited for switch mode 
power supply and high frequency DC to DC conver
ters. 

Packaged in T0220AC and ISOWATT220AC, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

T0220AC 
(Plastic) 

STPR1510D 
STPR1520D 

IF(AV) Average Forward Current T0220AC Tc= 115°C 
8= 0.5 

ISOWATT220AC Tc = 70°C 

IFSM Surge Non Repetitive Forward Current Tp=10ms 
Sinusoidal 

Tstg Storage and Junction Temperature Range 
Tj 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-c) Junction-case T0220AC 

ISOWATT220AC 

June 1992 Ed: 1A 

A 

ISOWATT220AC 
(Plastic) 

Value 

30 

15 

150 

STPR1510F 
STPR1520F 

-65 to+ 150 
-65 to+ 150 

STPR 

15100 15200 
1510F 1520F 

100 200 

Value 

2.0 

4.5 

Unit 

A 

A 

A 

oc 

Unit 

v 

Unit 

ocf\N 

1/4 
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STPR1510D/F I STPR1520D/F 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR * Tj=25°C VR=VRRM 

Tj= 100°C 

VF •• Tj= 125°C IF= 15A 

Tj= 125°C IF= 30A 

Tj=25°C IF= 30A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 llS, duty cycle < 2% 

RECOVERY CHARACTERISTICS 

Symbol Tests Conditions 

trr Tj=25°C IF= 0.5A IR= 1A 

tfr TJ=25°C IF= 1 A tr= 10ns 

VFP Tj= 25°C IF= 1 A tr= 10 ns 

To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(AV) + 0.014 IF2(RMS) 

Fig.1 :Average forward power dissipation versus aver· 
age forward current. 
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Min. Typ. Max. Unit 
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1.0 mA 
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Min. Typ. Max. Unit 

lrr= 0.25A 30 ns 

VFR = 1.1 XVF 20 ns 

3 v 

Fig.2 : Peak current v~rsus form factor. 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AC) 
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Fig.7: Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(T0220AC) 
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Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AC) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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Fig.8 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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STPR151 OD/F I STPR1520D/F 

Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 :Recovery charge versus diF/dt. 
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Fig.13 : Dynamic parameters versus junction tempera
ture. 
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Fig.10 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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Fig.12 : Peak reverse current versus diF/dt. 
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STPR1610CT 
STPR1620CT 

ULTRA FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• LOWLOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 
Low cost dual center tap rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in T0220AB, this device is intended for 
use in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current Tc = 120°C 
li=0.5 

IFSM Surge Non Repetitive Forward Current Tp=10ms 
Sinusoidal 

Tstg Storage and Junction Temperature Range 
Tj 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-c) Junction-case 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
f!,. TJ{dlode 1) = P(diode1) x Rth(Per d1ode) + P(diode 2) x Rth(c) 

February 1992 Ed: 1 

Per diode 

Per diode 
Per device 

Per diode 

I Per d1ode 
total 

T0220AB 
(Plastic) 

Value 

20 

8 
16 

80 

-65 to+ 150 
-65 to+ 150 

STPR 

1610CT 1620CT 

100 200 

Value 

3.0 

Unit 

A 

A 

A 

oc 

Unit 

v 

Unit 

oc/W 

oc/W 

1/4 
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STPR161 OCT/STPR1620CT 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR • Tj = 25°C VR=VRRM 

Tj = 10ooc 

Vf •• Tj = 125°C If= 8A 

Tj = 125°C IF= 16A 

Tj = 25°C IF= 16A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 !lS, duty cycle < 2% 

RECOVERY CHARACTERISTICS 

Symbol Tests Conditions 

trr Tj= 25°C IF= 0.5A IR = 1A 

tfr Tj = 25°C If= 1 A tr= 10ns 

Vfp Tj = 25°C IF= 1 A tr= 10ns 

To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(AV) + 0.0261F2(RMS) 

Min. Typ. Max. Unit 

50 I! A 

0.6 mA 

0.99 v 

1.20 

1.25 

Min. Typ. Max. Unit 

lrr = 0.25 A 30 ns 

VFR = 1.1 X Vf 20 ns 

3 v 
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Fig.1 : Average forward power dissipation versus aver
age forward current. (Per diode) 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) 
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Fig.5 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. (Per diode) 
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Fig.2 : Peak current versus form factor. (Per dtode) 
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Fig.4 : Non repetitive surge peak forward current versus 
overload duration. (Maximum values) 
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Fig.G : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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STPR161 OCT/STPR1620CT 

Fig.7 : Junction capacitance versus reverse voltage ap
plied. (Typical values) (Per diode) 
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Fig.9 : Peak reverse current versus diF/dt. (Per diode) 
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Fig.B : Recovery charge versus diF/dt. (Per diode) 
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Fig.10 : Dynamic parameters versus junction tempera
ture. (Per diode) 
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STPR2410CT 
STPR2420CT 

ULTRA FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• SUITED FOR SMPS 
• LOW LOSSES 
• LOW FORWARD AND REVERSE RECOVERY 

TIME 
• HIGH SURGE CURRENT CAPABILITY 
• HIGH AVALANCHE ENERGY CAPABILITY 

DESCRIPTION 
Low cost dual center tap rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in T0220AB, this device is intended for 
use in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current Tc~ 115°C 
8~0.5 

IFSM Surge Non Repetitive Forward Current Tp~10ms 
Sinusoidal 

Tstg Storage and Junction Temperature Range 
Tj 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-c) Junction-case 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
L\. Tj(diode 1) ~ P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c) 

June 1992 Ed: 1 A 

Per diode 

Per diode 
Per device 

Per diode 

J Perdiode 
total 

T0220AB 
(Plastic) 

Value 

30 

12 
24 

120 

-65to+150 
-65 to+ 150 

STPR 

2410CT 2420CT 

100 200 

Value 

2.5 
1.4 

0.23 

Unit 

A 

A 

A 

oc 

Unit 

v 

Unit 

ocrw 

ocrw 

1/4 
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STPR241 OCT/STPR2420CT 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

i Symbol Tests Conditions 

IR" Tj = 25°C I VR =VRRM 

Min. I Typ. i Max. Unit i 
I I 

i 
50 !lA 

i I I 

! Tj = 100'C 0.8 mA I 
I I i ! 

~~= 125°~----_-l--ti-I-F_=-_1_2_A_______ ---t-1-----cr--r-0.9~ 
L ~:.2:S'c ___ 1_ IF= 24A -----------HI=t;;~ ~ 

~=25°C ! IF= 24A I ! 1.25 I . 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 flS, duty cycle < 2% 

RECOVERY CHARACTERISTICS 

s;;iliol I Tests Conditions 

trr i Tj = 25°C ! IF= 0.5A IR= 1A 

I 
tfr I Tj = 25°C 

I 

i IF= 1 A tr = 10 ns 

VFP i Tj = 25°C jiF= 1 A tr = 10 ns 

To evaluate the conduction losses use the following equation: 
P = 0.78 x IF(AV) + 0.01751F2(RMS) 

.. 

I 
I T":":": Min. I Typ. , Max. Unit 

lrr= 0.25A i ! 
30 ns 

i 

VFR = 1.1 x VF i i 20 i ns 

I 
I 3 

I 
v ! 

_21_4 ___________ "'-'Yl ~~~©R1~'&?~~~@~------------
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Fig.1 : Average forward power dissipation versus aver
age forward current. (Per diode) 

PF(av)(W) 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

~ f- ilia o5 

10 
149 

/ 

' 

,~;.a '-i<'>·o 2 . a·o 5 Q•1 
!I , /• i/1 

·/i /' 
/1 ., 

1/' / A 
I 

1/ 

/ 
/ 

: T ~ ' ,._____, 

JlJl-i -I 
IF(av)(A) t-t- o·tptT "--'-~~~ 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) 
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Fig.5 : Relative variation of thermal transient impedance 
JUnction to case versus pulse duration. (Per diode) 
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Fig.2 : Peak current versus form factor. (Per diode) 
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Fig.4 : Non repetitive surge peak forward current versus 
overload duration. (Max1mum values) 

IM(A) 
120 
110 

100 

90 

80 
70 
60 
50 
40 
30 
20 

10 

r-----

0 
0.001 

i 
-r--. 

I 

1'----

...._____ 

!"---

t(s) 

0.01 

Wi ' IM ' 
' - ' I 

~-~(I! 
"--..... Tc·25oC 

c-~ 
1'----

---~ 
I IIIII 
I IIIII 

0.1 

Fig.6 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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STP R241 OCT /STPR2420CT 

Fig.7 : Junction capacitance versus reverse voltage ap
plied. (Typical values) (Per diode) 
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Fig.9 : Peak reverse current versus diF/dt. (Per diode) 
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Fig.B : Recovery charge versus diF/dt. (Per diode) 
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Fig.10 : Dynamic parameters versus JUnction tempera
ture. (Per diode) 
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HIGH VOLTAGE 
ULTRA-FAST DIODES 
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STTA506D/F 

TURBOSWITCH ™ "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 5A 

VRRM 600V 

trr (typ) 20ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

• SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode. 

• ULTRA-FAST RECOVERY. 
a VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

K I ... A 

K 

T0220AC 
(Plastic) 

STTA506D 

A ~. 
K 

Isolated 
ISOWA TT220AC 

(Plastic) 

STTA506F 

in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 
Packaged in T0220AC and in isolated 
ISOWATT220AC, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 
600 v 
20 A 

IFRM Repetitive peak forward current (tp = 5 !J.S, f =5kHz) 65 A 

TJ Max operating junction temperature -65 to 150 ·c 

Tstg Storage temperature -65 to 150 ·c 
TM: TURBOSWITCH is a trademark of SGS·THOMSONMICROELECTRONICS. 

August 1993 Ed : 2A 1/7 
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STTA506D/F 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthQ-c) Junction to case thermal STIA506D 
resistance STIA506F 

P1 Conduction power dissipation IF(AV) = 5A 0 =0.5 
(see fig. 2) STIA506D Tc= 118"C 

STIA506F Tc=96"C 

Pmax Total power dissipation STIA506D Tc= 115"C 
Pmax = P1 + P3 (P3 = 10% P1) STIA506F Tc=90"C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=5A Tj =25"C 
Tj = 125"C 

IR .. Reverse leakage current VR =0.8 Tj =25"C 
X VRRM Tj = 125"C 

Test pulses widths: • tp = 380 JlS, duty cycle< 2% 
""tp = 5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25"C 
recovery time IF =0.5 A IR= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50AiflS VR =30V 

IRM Maximum Tj = 125"C VR = 400V IF =5A 
reverse diF/dt = -40 A/flS 
recovery current d I Fldt = -500 Alf.LS 

S factor Softness factor Tj = 125"C VR = 400V IF =5A 
diF/dt = -500 A/flS 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25"C 
recovery time IF =5 A, diFidt = 40 A/flS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25"C 
voltage IF =5A, diF/dt = 40 Alf.LS 

Min 

Min 

Min 

Value Unit 

3.5 "C!W 
6.0 

9 w 

10 w 

Typ Max Unit 

1.75 v 
1.5 v 
100 flA 

2 mA 

Typ Max Unit 

ns 
20 

50 

A 
3.0 

11 

I 
0.55 

Typ Max Unit 

ns 
500 

v 
10 

_21_7 ___________ mn_ s&s-momsoru ___________ _ 
• 1 Jio l'j]Oi:Gl@~~~((;VIll@il0((;$ 
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APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest ovarall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STTA506D/F 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 2} (Fig. 2) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

JUL 
t 

+-+T -
F = 1/T 0 =tiT 

SWITCHING SWITCHING 
LOSSES LOSSES 

in the diode in the tansistor 
due to the diode 

OFF : P3 Watts P5Watts 
ON: P4 Watts (Fig. 3} 

(Fig. 3 & 4} 

DIODE: 
1 IL 

TURBOSWITCH "A" 

LOAD 

3/7 r=: SGS·THOMSOI\l A"'fl. ~u!:iiil©~~rnli:1i'~;J©I'!U!::~~------------
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STTA506D/F 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 

IF 

Rd 

VR J 
r-- I """-

Vto VF 
IR 

Fig. 3: TURN-OFF CHARACTERISTICS 

v 
'\-----IL 

TRANSISTOR 

DIODE 

'c -- - - - - - -· VR 

trr:la+lb S:lb/ta 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

0 "----------~ 

1.1VF 

QL---~~~~.-----

v 

Conduction losses : 

P1 = Vto. IF(AV) + Rd. I~(RMS) 

with 

Vta = 1.15 V 
Rd = 0.070 Ohm 

(Max values at 125'C) 

Reverse losses : 

P2 = VR. IR. (1 - o) 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 xdfFidt 

VR X IRM X IL X ( s + 2 ) X F 
+ 2 xdfFidt 

Turn-off losses (in the diode) : 

PS = VR X IRM 2 X S X F 
6 xdfFidt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP - VF) . IFmax . ttr. F 

_4n _____________ ~~~~~~~~:~~ ____________ ___ 
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Fig 5 : Conduction losses versus average current 
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Fig 6 :Switching OFF losses versus diF/dt 
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Fig 8 : Switching losses in transistor due to the 
diode 
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STTA506D/F 

Fig 10 : Peak reverse recovery current versus 
diF/dt 
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Fig 12 :Softness factor (tb/ta) versus diF/dt 
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Fig 14 : Transient peak forward voltage versus 
diF/dt 
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Fig 11 : Reverse recovery time versus diF/dt 
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Fig 13 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj= 125· c) 
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Fig 15 : Forward recovery time versus diF/dt 
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Fig 16 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
(T0220AC) 
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Fig 17 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
(ISOWATT220AC) 
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STTA506M 

ULTRA-FAST HIGH VOLTAGE DIODE 
MAIN PRODUCT CHARACTERISTICS 

IF(AV) SA 

VRRM 600V 

trr (typ) 20ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

• SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode. 

• ULTRA-FAST AND SOFT RECOVERY. 
• VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY OPERATIONS. 
" HIGH DISSIPATION MINIATURE PACKAGE. 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

Power S0-1 0 ™ 
Plastic, non isolated SMD 

with copper tab 

in motor control freewheel applications and in 
booster diode applications in Power Factor Control 
circuitries. 
Packaged in a very high performance surface 
mount package PS0-10, this 600V device is 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 

600 v 

(All pins connected) 17 A 

IFRM Repetitive peak forward current (tp = 5 J.lS, f =5kHz) 65 A 

Tj Max operating junction temperature - 65 to+ 150 oc 

Tstg Storage temperature -65 to+ 150 oc 

TM: PowerS0·10 and TURBOSWITCH are trademarks of SGS·THOMSON Microelectronics. 

August 1993 Ed : 2A 1/6 
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STTA506M 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthQ-c) Junction to case thermal resistance 

P1 Conduction power dissipation IF(AV) =SA 0=0.5 
(see fig. 2) Tc= 118"C 

Pmax Total power dissipation TC= 115"C 
Pmax= P1 + P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=5A Tj=25'C 

Tj = 125'C 

IR .. Reverse leakage current VR=0.8 Tj =25'C 
xVRRM 

Tj= 125'C 

Test pulses widths : • tp = 380 J.lS, duty cycle< 2% 
•• tp = 5 ms , duty cycle < 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

trr Reverse Tj=25'C 
recovery time IF=0.5A IR= 1A lrr= 0.25A 

IF= 1A diF/dt = -50A!JlS VR = 30V 

IRM Maximum Tj = 125'C VR =400V IF=5A 
reverse diF/dt = -40 A!JlS 
recovery current diF/dt = -500 A/JlS 

S factor Softness factor Tj = 125'C VR =400V IF=5A 
diF/dt = -500 A!JlS 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

ttr Forward Tj=25'C 
recovery time IF= 5A diF/dt = 40 A/JlS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj=25'C 
voltage IF= 5A diF/dt = 40 AIJlS 

Min 

Min 

Min 

Value Unit 

3.5 "C/W 

9 w 

10 w 

Typ Max Unit 

1.75 v 

1.5 

100 jlA 

2 mA 

Typ Max Unit 

ns 
20 

50 

A 
3 

11 

I 
0.55 

Typ Max Unit 

ns 
500 

v 
10 

-~-6------------------------~~~~~~~~~~~ --------------------------
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PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab 

APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STTA506M 

Pin 1 

Pin 6 

top view 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION 
LOSSES 

in the diode 

P1 Watts 
(Fig.2) 

Fig. 1 :"FREEWHEEL" MODE. 

REVERSE 
LOSSES 

in the diode 

P2Watts 
(Fig. 2) 

SWITCHING 
TRANSISTOR 

JUl 

SWITCHING 
LOSSES 

in the diode 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 3 & 4) 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

P5Watts 
(Fig. 3) 

1 IL 

LOAD 

~ SGS· THOMSON 3/6 
... ...,,. ~~tli:l©~~~tVIi:l©li!~t!-\\l-------------
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STTA506M 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 
r-- I '-

IR Vto VF 

Fig. 3: TURN-OFF CHARACTERISTICS 

VR 

trr=la+tb S=tb/ta 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

1.1VF 

QL-----~~~~.------~ 

v 

Conduction losses : 

P1 = Vto. IF(AV) + Rd. I~(RMS) 

with 
Vto = 1.15 v 

Rd = 0.070 Ohm 
(Max values at 125"C) 

Reverse losses :' 

P2 = VR . IR. (1 - o) 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR x IRM 2 x(3+ 2xS)xF 
6 X d/Fidt 

VR X IRM X IL X ( s + 2 ) X F 
+ 2 X d/Fidt 

Turn-off losses (in the diode): 

P VR X IRM2 X s X F 
3 = 6xd1Fidt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP - VF) . IFmax . ttr. F 

_41_6 _________________________ ~~~~~~~::9~ ---------------------------
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Fig 5 : Conduction losses versus average current 
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Fig 7 : Switching ON losses versus diF/dt 
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Fig 9 : Forward voltage drop versus forward 
current 

a.OO VFM(V) 

2.75 f-.-
ITTTTTTT I II I I 

1- Mfx:~1y1M v~LUES IT 
2.50 
2.25 
2.00 

I mn IT 
mn I 

1.75 Tj=125'C 

1.50 
1.25 
1.00 

1.--
v 

0.75 
0.50 
0.25 
0.00 

~ 

I 
I 

T 
0.1 

I I~ 
I 1 

A' I 

v 

IFM(A) 

10 100 

STTA506M 

Fig 6 : Switching OFF losses versus diF/dt 
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Fig 8 : Switching losses in transistor due to the 
diode 
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Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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STTA506M 

Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Fig 13 : Softness factor (tb/ta) versus diF/dt 
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Fig 12 : Reverse recovery time versus diF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125"C) 

1.5 

1.4 

1.3 

1.2 

1.1 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 
0 

1\... 
"'-, 

v 
25 

S fadtor 
............ -- ~ 

~ 
.......--

1----;;M 
Tj(oC) 

50 75 100 125 150 

Fig 16 : Forward recovery time versus diF/dt 
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STTB506D/F 

TURBOSWITCH TM "B". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 5A 

VRRM 600V 

trr (typ) 45ns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

• SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

11 VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE . 

., DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, 8 family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

K ~~~~~~~~ A 

T0220AC 
(Plastic) 

STTB506D 

Isolated 
ISOWA TT220AC 

(Plastic) 

STTB506F 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in T0220AC and in isolated 
ISOWATT220AC, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 

600 v 

20 A 

IFRM Repetitive peak forward current (tp = 5 f.!S, f =1kHz) 175 A 

Tj Max operating junction temperature -65 to 150 oc 

Tstg Storage temperature -65 to 150 oc 

TM : TURBOSWITCH IS a trademark of SGS· THOMSON Microelectronics 

August 1993 Ed : 2A 1/6 
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STIB506D/F 
THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rthij-c) Junction to case thermal STT8506D 
resistance STTB506F 

P1 Conduction power dissipation IF(AV) = 5A 8 =0-5 
(see fig_ 5) STTB506D Tc= 122"C 

STTB506F Tc= 102"C 

Pmax Total power dissipation STT8506D Tc= 115"C 
Pmax= P1 + P3 (P3 = 10% P1) STTB506F Tc=90"C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=5A Tj =25"C 
Tj = 125"C 

IR .. Reverse leakage current VR=0.8 Tj=25"C 
XVRRM Tj= 125"C 

Test pulses widths : "tp = 380 11s. duty cycle< 2% 
""tp =5 ms, dutycycle<2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.6) 

Symbol Parameter Test Conditions 

trr Reverse Tj=25"C 
recovery time IF= 0.5 A IR= 1A lrr= 0.25A 

IF= 1 A diF/dt =-50Aii!S VR =30V 

IRM Maximum Tj = 125"C VR = 400V IF=5A 
reverse diF/dt = -40 Afi!S 
recovery current diF/dt = -500 Afi!S 

S factor Softness factor Tj = 125"C VR = 400V IF=5A 
diF/dt = -500 Afi!S 

TURN-ON SWITCHING (see Fig.?) 

Symbol Parameter Test Conditions 

ttr Forward Tj=25"C 
recovery time IF =5 A, diF/dt = 40 Ali!S 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25"C 
voltage IF =5A, diF/dt = 40 Al!lS 

IF =25A, diF/dt = 500 Al!lS 

Min 

Min 

Min 

Value Unit 

3_5 "C/W 
6-0 

8 w 

10 w 

Typ Max Unit 

1-4 v 
1_3 v 
100 ~ 
0.75 rnA 

Typ Max Unit 

ns 
45 

95 

A 
7.5 

20 

I 
1 

Typ Max Unit 

ns 
500 

v 
8 

10 

_21_6 ________________________ ~~~~~~:~:~~ --------------------------
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STTB506D/F 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1 
to fig.4), the way of calculating the power losses is 
given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 : SNUBBER DIODE. 

T 
Fig. 3 :DEMAGNETIZING DIODE. 

REVERSE 
LOSSES 

P2Watts 
(Fig.5) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON :P4Watts 

(Fig. 6 & 7) 

Fig. 2 :CLAMPING DIODE. 

PW~ -RJl 
::..L 

F:1fT O=tfT 

Fig. 4 : RECTIFIER DIODE. 

T 
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STIB506D/F 

APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR J ,--- I "" 
IR 

VtO VF 

Fig. 6: TURN-OFF CHARACTERISTICS 

v 

trr = ta + tb 
S :!b/ta 

v 

trr = ta + tb 
S:!b/ta 

diF/dt FREEWHEELING 
OPERATION 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

4/6 

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vto = 1.00 V 

Rct = 0.060 Ohm 
(Max values at 125'C) 

Reverse losses : 

P2 = VR . IR. (1 - o) 

Turn-off losses : 

P3 = VR X IRM 2 X s X F 
6 xd/Fidt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 X d/p/dt 

L X IRM 2 X F 
2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax . ttr. F 

~ SCiS·THDMSON -------------- !b.'<fl. [li,]O©Iil©rn~rn©1llil©li5u©® --------------

260 



Fig 8 : Conduction losses versus average current 
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STIB506D/F 

Fig 14 : Peak reverse recovery current versus 
diF/dt 
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Fig 16: Softness factor (tb/ta) versus diF/dt 
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Fig 18 : Transient peak forward voltage versus 
diF/dt 
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Fig 15 : Reverse recovery time versus diF/dt 
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Fig 17 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125'C) 
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Fig 19: Forward recovery time versus diF/dt 
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STTB506M 

ULTRA-FAST HIGH VOLTAGE DIODE 
MAIN PRODUCT CHARACTERISTICS 

IF(AV) SA 

VRRM 600V 

trr (typ) 45ns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

a SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

a ULTRA-FAST,VERY SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

• DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

• HIGH FREQUENCY OPERATIONS 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

Power S0-1 0 TM 
Plastic, non isolated SMD 

with copper tab 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in PS0-10, this 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 
600 v 

( All pins connected) 17 A 

IFRM Repetitive peak forward current (tp = 5 J.lS, f =1kHz) 175 A 

Tj Max operating junction temperature -65to+150 ·c 
Tstg Storage temperature -65 to+ 150 ·c 

TM: PowerS0-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 

Augu&1993 Ed:2A 1/7 
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STTB506M 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rthu-c) Junction to case thermal resistance 

P1 Conduction power dissipation IF(AV) =SA 0= 0.5 
(see fig. 5) Tc=122'C 

Pmax Total power dissipation Tc= 115'C 
Pmax = P1+ P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=5A Tj=25'C 

Tj = 125'C 

IR ** Reverse leakage current VR=0.8 Tj=25'C 
xVRRM 

Tj = 125'C 

Test pulses widths : • tp = 380 J.lS, duty cycle< 2% 
•• tp = 5 ms , duty cycle < 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5A IR= 1A lrr=0.25A 

IF= 1 A diF/dt = -50N!!S VR = 30V 

IRM Maximum Tj = 125'C VR = 400V IF=5A 
reverse diF/dt = -40 N!!S 
recovery current d I F/dt = -500 A/!!S 

S factor Softness factor Tj = 125'C VR = 400V IF=5A 
diF/dt = -500 N!!S 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25'C 
recovery time IF= 5 A, diF/dt = 40 M,rs 

measured at, 1.1 x VFmax 

VFp Peak forward Tj=25'C 
voltage IF= 5A, diF/dt = 40 N!15 

Min 

Min 

Min 

Value Unit 

3.5 'C/W 

8 w 

10 w 

Typ Max Unit 

1.4 v 

1.3 

100 1-lA 
0.75 mA 

Typ Max Unit 

ns 
45 

95 

A 
7.5 

20 

I 
1.0 

Typ Max Unit 

ns 
500 

v 
8 

_217 ___________ ID SliS-THOMSON ------------
• 1 Ito l:i~©liil©rn~m©li'liil@lll~©t!l 
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STTB506M 

PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab 
Pin 1 

Pin 6 

top view 

L~~.~~~~~~::~~~$ _________________________ so_ 
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STTB506M 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1 
to fig.4), the way of calculating the power losses is 
given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 :SNUBBER DIODE. 

Pw:_l ¥ 
;:_I_. 

F:1/T O=tiT 

T 
Fig. 3 : DEMAGNETIZING DIODE. 

TOTAL LOSSES 
due to the diode 

P = P1 + P2+ P3+ P4 Watts 

REVERSE 
LOSSES 

P2Watts 
(Fig. 5) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 6 & 7) 

Fig. 2 :CLAMPING DIODE. 

T 

_41_7 ________________________ ~~~~~~g~:9~ --------------------------
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APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 
,--- I "'-

IR 
Vto VF 

Fig. 6: TURN-OFF CHARACTERISTICS 

IRM 

trr = ta + tb 
S = tb/ta 

v 

trr = ta + tb 
S =tb/ta 

FREEWHEELING 
OPERATION 

RECTIFIER 
OPERATION 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

lfr 

v 

Conduction losses : 

P1 = Vta. IF(AV) +Rd. IF2(RMS) 

with 

Vto = 1.00 v 
Rd = 0.060 Ohm 

(Max values at 125"C) 

Reverse losses : 

P2 = VR . IR. (1 - 8) 

Turn-off losses : 

p3 = VR x IRM2 x S x F 
6 X d/Fidt 

Turn-off losses : 

STTB506M 

(with non negligible serial inductance) 

p3, = VR X IRM 2 x S x F + L x IRM 2 x F 
6 xdiFidt 2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses: 

P4 = 0.4 (VFP- VF) . IFmax. ttr. F 

L,,.~~~~~~~~~~~~------------------------5 __ 17 
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STTB506M 

Fig 8 : Conduction losses versus average current 
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Fig 13 : Peak reverse recovery current versus 
diF/dt 
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Fig 15: Softness factor (tb/ta) versus diF/dt 
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Fig 14 : Reverse recovery time versus diF/dt 
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STTA512D/F 

TURBOSWITCH rM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) SA 

VRRM 1200V 

trr (typ) 45ns 

VF (max) 2.0V 

FEATURES AND BENEFITS 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all "Freewheel 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

K , ... A 

'· A 

K 

T0220AC ISOWA TT220AC 
(Plastic) (Plastic) 

STTA512D STTA512F 

Mode" operations. 
They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 
Packaged in T0220AC and in ISOWATT220AC, 
these 1200V devices are particularly intended for 
use on 3 phase 400V industrial mains. 

Value Unit 

1200 v 
1200 v 

20 A 

IFRM Repetitive peak forward current (tp = 5!lS, f= 5kHz) 75 A 

Tj Max operating junction temperature 150 oc 

Tstg Storage temperature -65 to 150 oc 

TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 

June 1993 Ed : 2A 1/5 
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STTA512D/F 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthO-c) Junction to case thermal STTA512D 
resistance STTA512F 

Pt Conduction power dissipation IF(AV) = 5A li =0.5 
(see fig. 6) STTA512D Tc= 102"C 

STTA512F Tc=84"C 

Pmax Total power dissipation STTA512D Tc= 9a·c 
Pmax= P1 + P3 (P3 = 10% P1) STTA512F Tc=78"C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=5A Tj=25"C 
Tj= 125"C 

IR .. Reverse leakage current VR=0.8 Tj =25"C 
XVRRM Tj = 125"C 

Test pulses widths : • tp = 380 115, duty cycle< 2% 
""tp =5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.?) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25"C 
recovery time IF= 0.5 A IR= 1A lrr= 0.25A 

IF= 1 A diF/dt =-50Aij.LS VR =30V 

IRM Maximum Tj = 125"C VR = 600V IF=5A 
reverse diF/dt = -40 A!J.LS 
recovery current diF/dt = -500 A/j.LS 

S factor Softness factor Tj = 125"C VR = 600V IF=5A 
diF/dt = -500 AfJ.LS 

TURN-ON SWITCHING (see Fig.8) 

Symbol Parameter Test Conditions 

ttr Forward Tj=25"C 
recovery time IF =5 A, diF/dt = 40 Alj.LS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj=25"C 
voltage IF =5A, diF/dt = 40 Alj.LS 

IF =40A, diF/dt = 500 Alj.LS 

Min 

Min 

Min 

Value Unit 

4.0 "C/W 
5.5 

12 w 

13 w 

Typ Max Unit 

2.2 v 
2.0 v 

100 ~ 
2.0 mA 

Typ Max Unit 

ns 
45 

95 

A 
7.5 

20 

I 
1.2 

Typ Max Unit 

ns 
900 

v 
35 
50 

_V_5 _________________________ ~~~~~~~~:~~ --------------------------
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APPLICATION DATA 

The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 6) (Fig. 6) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

JlJl 
t 

+-+T -
F:1/T O=IIT 

SWITCHING 
LOSSES 

in the diode 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 7 & 8) 

STTA512D/F 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

P5Watts 
(Fig. 7) 

l IL 

LOAD 

L~~.~~~~~~:::~~$ _______________________ 3 __ /s 
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STTA512D/F 

Fig. 2 :SNUBBER DIODE. Fig. 3 :CLAMPING DIODE. 

J.ill PW~ J.ill PW~ 

:...I.. :...I.. 

F:1fT O=tfT F=1fT O=lfT 

T 
Fig. 4 : DEMAGNETIZING DIODE. Fig. 5 : RECTIFIER DIODE. 

STATIC & DYNAMIC CHARACTERISTICS. POWER LOSSES. 

Fig. 6: STATIC CHARACTERISTICS 

IF 
I 

Rd 

VR 

Conduction losses : 

P1 = Vta. IF(AV) +Rd. IF2(RMS) 

with 
Vta = 1.57 V 

Rct = 0.086 Ohm 

T 

(Max values at 125°C,suitable for I peak< 3.1F(av)) 
) 

,--- I "'-
v 

Reverse losses : 
IR VtO Vf 

P2 = VR. IR. (1 - o) 

_4,_5 ________________________ ~~~~~~~~:~n ________________________ __ 
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APPLICATION DATA (Cont'd) 

Fig: 7: TURN-OFF CHARACTERISTICS 

v 

v 

'e-----ll 

TRANSISTOR 

DIODE 

:' :diR/dt 
\ ' 

\ : 
'!... - - - - - - - -· VR 

trr = ta + tb S = tb I ta 

diF /dt =VA /L RECTIFIER 
OPERATION 

v 

trr = ta + tb 
S = tb/ta 

' 
', diR/dt 
' 
' ' 
\/'...,"''--------VA 

Fig. 8: TURN-ON CHARACTERISTICS 

IF 

dlfldt 
I Fmax 

tfr 

STTA512D/F 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 X dfFidt 

+ VR X IRM X IL X ( s + 2 ) X F 
2 X dfFidt 

Turn-off losses (in the diode) : 

P3 = VR X IRM 2 X s X F 
6 X dfF/dt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 X dfFidt 

L X IRM 2 X F 
2 

P3,P3' and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IF max. ttr. F 

L~~.~~~~~~::~~~$ ____________ 5 __ 15 
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SlT A806D(I) 

TURBOSWITCH TM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) SA 

VRRM 600V 

trr (typ) 25ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

" SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode .. 

" ULTRA-FAST RECOVERY. 
" VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

" HIGH FREQUENCY OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

K---KJ-A 

K 

T0220AC 
(Plastic) 

STIA806D 

A 

Isolated 
T0220AC 
(Plastic) 

STIA806DI 

A 

in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 
Packaged in T0220AC and in isolated T0220AC, 
these 600V devices are particularly intended for 
use on 240V domestic mains. 

Value Unit 

600 v 
600 v 
20 A 

IFRM Repetitive peak forward current (tp = 5 f.LS, f =5kHz) 120 A 

Tj Max operating junction temperature -65 to 150 "C 

Tstg Storage temperature -65 to 150 "C 

TM: TURBOSWITCH IS a trademark of SGS-THOMSON M1croelectromcs. 

August 1993 Ed : 2A 1/6 
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STT A806D(I) 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rth(j-c) Junction to case thermal STTA806D 
resistance STTA806DI 

Pt Conduction power dissipation IF(AV) = 8A li=0.5 
(see fig. 2) STTA806D TC= 118"C 

STTA806DI Tc= 102"C 

Pmax Total power dissipation STTA806D Tc= 115"C 
Pmax = P1 + P3 (P3 = 10% P1) STTA806DI Tc=9TC 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF Forward voltage drop IF=8A Tj =25"C 
Tj = 125"C 

IR .. Reverse leakage current VR =0.8 Tj =25"C 
XVRRM Tj = 125"C 

Test pulses Widths: • tp = 380 ~s. duty cycle< 2% 
•• tp = 5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

lrr Reverse Tj =25"C 
recovery time IF= 0.5 A IR = 1A lrr = 0.25A 

IF= 1 A diF/dt =-50AI!lS VR =30V 

IRM Maximum Tj = 125"C VR = 400V IF=8A 
reverse diF/dt = -64 Al!lS 
recovery current diF/dt = -500 Af!lS 

S factor Softness factor Tj = 125"C VR = 400V IF=8A 
diF/dt = -500 Af!lS 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

lrr Forward Tj =25"C 
recovery time IF =8 A, diF/dt = 64 A/!lS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25"C 
voltage IF =8A, diF/dt = 64 Al!lS 

Min 

Min 

Min 

Value Unit 

2.2 "C/W 
3.3 

14.5 w 

16 w 

Typ Max Unit 

1.75 v 
1.5 v 

100 !lA 
4 rnA 

Typ Max Unit 

ns 
25 

52 

A 
5.5 

14 

I 
0.47 

Typ Max Unit 

ns 
500 

v 
10 

_21_6 ___________ l!fi SCS-THOMSON ------------
.1 n. l'llDii:~©rn~rnli:V~©!'!IDii:~ 
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APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STT A806D(I) 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 2) (Fig. 2) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

SWITCHING SWITCHING 
LOSSES LOSSES 

in the diode in the tansistor 
due to the diode 

OFF : P3 Watts PS Watts 
ON: P4 Watts (Fig. 3) 

(Fig. 3 &4) 

~.-----------.-------~ 

JlJl 
I 

++T -
F = 1/T 0= tiT 

DIODE: 
l IL 

TURBOSWITCH "A" 

LOAD 

L~~.~~~~~~~:~~~@ _______________________ 3 __ t6 
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STT A806D(I) 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 
r-- I ""'-

IR 
VtO VF 

Fig. 3: TURN-OFF CHARACTERISTICS 

v 

v 

'\----IL 

TRANSISTOR 

DIODE 

,, 
'L------- -· VR 

trr = ta + tb S = tb I ta 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

dlf/dt 
I Fmax 

0~-------~ 

1.1V F 

QL---~tf~r---~ 

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vw = 1.15 V 

Rd = 0.043 Ohm 
(Max values at 125°C) 

Reverse losses : 

P2 = VR . IR. {1 - S) 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 xdlp/dt 

VR X IRM X fL X ( S + 2) X F 
+ 2 X d/p/dt 

Turn-off losses (in the diode): 

P3 = VR X IRM 2 X s X F 
6 xdlp/dt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 {VFP- VF) . IFmax. ttr. F 

-~-6 _____________ ~~~~~~~~:~~ ---------------
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Fig 5 : Conduction losses versus average current 
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STIA806D(I) 

Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Sl1A806M 

ULTRA-FAST HIGH VOLTAGE DIODE 
MAIN PRODUCT CHARACTERISTICS 

IF(AV) 8A 

VRRM 600V 

trr (typ) 25ns 

VF (max) 1.5V 

FEATURESAND BENEFITS 

• SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode. 

• ULTRA-FAST AND SOFT RECOVERY . 
., VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

II HIGH FREQUENCY OPERATIONS. 
a HIGH DISSIPATION MINIATURE PACKAGE. 
"SURFACE MOUNT TECHNOLOGY 

COMPATIBLE. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS} RMS forward current 

Power S0-1 0 ™ 
Plastic, non isolated SMD 

with copper tab 

in motor control freewheel applications and in 
booster diode applications in Power Factor Control 
circuitries. 
Packaged in a very high performance surface 
mount package PS0-10, this 600V device is 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 
600 v 

(All pins connected) 27 A 

IFRM Repetitive peak forward current (tp = 5!-LS, f =5kHz) 100 A 

Tj Max operating junction temperature -65 to+ 150 ·c 

Tstg Storage temperature -65 to+ 150 ·c 

TM : PowerS0-1 0 and TURBOSWJTCH are trademarks of SGS-THOMSON M1croe\ectron1cs. 
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STTA806M 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal resistance 

P1 Conduction power dissipation IF(AV) =SA 
(see fig. 2) Tc= 11S"C 

Pmax Total power dissipation Tc=115"C 
Pmax = P1+ P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop 

IR ** Reverse leakage current 

Test pulses widths: * tp = 380 !lS, duty cycle< 2% 

** tp = 5 ms , duty cycle < 2% 

IF= SA 

VR= O.S 
xVRRM 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 

Tj =25"C 

Tj = 125"C 

Tj =25"C 

Tj = 125"C 

Symbol Parameter Test Conditions 

trr Reverse Tj =25"C 
recovery time IF= 0.5 A IR = 1A lrr= 0.25A 

0= 0.5 

Min 

Min 

IF= 1A diF/dt = -50AI!J.S VR = 30V 

IRM Maximum Tj = 125"C VR = 400V IF=SA 
reverse diF/dt = -64 A/!J.S 
recovery current d I F/dt = -500 AI!J.S 

S factor Softness factor Tj = 125"C VR = 400V IF=8A 
d I F/dt = -500 A/!J.S 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions Min 

ttr Forward Tj=25"C 
recovery time IF= SA diF/dt = 64 A/!J.S 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25"C 
voltage IF= 8 A diF/dt = 64 AI!J.S 

Value Unit 

2.2 "C!W 

14.5 w 

16 w 

Typ Max Unit 

1.75 v 

1.5 

100 ~ 

4 mA 

Typ Max Unit 

ns 
25 

52 

A 
5.5 

14 

I 
0.47 

Typ Max Unit 

ns 
500 

v 
10 

_21_6 _________________________ ~~~~~~~~:9~ ---------------------------
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PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab 

APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STTA806M 

Pin 1 

Pin 6 

top view 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION 
LOSSES 

in the diode 

P1 Watts 
(Fig.2) 

Fig. 1 :"FREEWHEEL" MODE. 

REVERSE 
LOSSES 

in the diode 

P2Watts 
(Fig. 2) 

SWITCHING 
TRANSISTOR 

JLIL 
t 

~ 

F = 1/T 0 =tiT 

SWITCHING 
LOSSES 

in the diode 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 3 & 4) 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

P5Watts 
(Fig. 3) 

1 IL 

LOAD 

L~~.~~~;~~~:~~~~--------------------------3'6 
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STTA806M 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR j 
r-- I ""'-

Vto Vf IR 

Fig. 3: TURN-OFF CHARACTERISTICS 

v 

v 

\----IL 

TRANSISTOR 

DIODE 

I :- :diR/dt 
RM \: 

'c - - - - - - - -· VR 

lrr = Ia + lb S = lb I Ia 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

tfr 

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vto = 1.15 v 

Rd = 0.043 Ohm 
(Max values at 125°C) 

Reverse losses : 

P2 = VR. IR. (1 -13) 

Turn-on losses : 
(in the transistor, due to the diode) 

PS ·o VR X fRM2 X ( 3 + 2 X S) X F 
6 X d/p/d( 

VR x IRM x IL X ( S + 2) x F 
+ 2 xd/p/dt 

Turn-off losses (in the diode) : 

VR X IRM2 X s X F 
p3 = 6 X d/p/dt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax. ttr. F 

_41_6 ----------- t:iii SGS-THDMSOI\! ------------
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Fig 5 : Conduction losses versus average current 
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Fig 7 : Switching ON losses versus diF/dt 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

P4(W) 

TJ=125•C 

F=100kHz 
IF=IF(AV) 

v 
I 

I 
I 

.......... 

diF/dt(AI#£5) 

7 8 

1------

o.o 0 20 40 60 80 100 120 140 160 
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Fig 6 : Switching OFF losses versus diF/dt 
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Fig 8 : Switching losses in transistor due to the 
diode 
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Fig 1 0 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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STTA806M 

Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Fig 13 : Softness factor (tb/ta) versus diF/dt 
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Fig 12 : Reverse recovery time versus diF/dt 
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STTB806D(I) 

TURBOSWITCH ™ "B". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) SA 

VRRM 600V 

trr (typ) SOns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

• SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

• DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

PRELIMINARY DATA 

K ,,.. A 

T0220AC 
(Plastic) 

STIB806D 

Isolated 
T0220AC 
(Plastic) 

STTB806DI 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in T0220AC and in isolated T0220AC, 
these 600V devices are particularly intended for 
use on 240V domestic mains. 

Value Unit 

600 v 

600 v 

20 A 

IFRM Repetitive peak forward current (tp = 5 !lS, f =1kHz) 280 A 

Tj Max operating junction temperature -65 to 150 ·c 

Tstg Storage temperature -65 to 150 ·c 

TM : TURBOSWITCH IS a trademark of SGS-THOMSON MicroelectroniCS. 
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STTB806D(I) 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rth(J-c) Junction to case thermal STTBS06D 
resistance STTBS06DI 

Pt Conduction power dissipation IF(AV) =SA 8 =0.5 
(see fig. 5) STTBS06D Tc= 122'C 

STTBS06DI Tc= 10S'C 

Pmax Total power dissipation STTBS06D Tc= 115'C 
Pmax = P1 + P3 (P3 = 10% P1) STTBS06DI Tc=9TC 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 

Symbol Parameter Test Conditions 

VF Forward voltage drop IF=SA Tj =25'C 
Tj = 125'C 

lA .. Reverse leakage current VA =O.S Tj = 25'C 
XVAAM Tj = 125'C 

Test pulses w1dths: 'tp = 380 ~s. duty cycle< 2% 
••tp = 5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.6) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5 A lA= 1A lrr = 0.25A 

IF= 1 A diFidt =-50A/JlS VA =30V 

lAM Maximum Tj = 125'C VR =400V IF=SA 
reverse diF/dt = -64 A/JlS 
recovery current d I Fldt = -500 A/JlS 

S factor Softness factor Tj = 125'C VA =400V IF=SA 
d I Fldt = -500 A!JlS 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25'C 
recovery time IF =SA, diF/dt = 64 A/JlS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF =SA, diF/dt = 64 A!JlS 

IF =40A, diF/dt = 500 AIJ.lS 

Min 

Min 

Min 

Value Unit 

2.2 'C!W 
3.3 

12.5 w 

16 w 

Typ Max Unit 

1.4 v 
1.3 v 
100 11A 
1.5 mA 

Typ Max Unit 

ns 
50 

100 

A 
12 

25 

I 
o.s 

Typ Max Unit 

ns 
500 

v 
s 

10 

_21_6 ___________ Gi_ SGS-11-IOIVISOI'tl ------------
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STTB806D(I) 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1 
to fig.4), the way of calculating the power losses is 
given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 :SNUBBER DIODE. 

T 
Fig. 3 : DEMAGNETIZING DIODE. 

TOTAL LOSSES 
due to the diode 

P = P1 + P2+ P3+ P4 Watts 

REVERSE 
LOSSES 

P2Watts 
(Fig. 5) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 6 & 7) 

Fig. 2 : CLAMPING DIODE. 

Fig. 4 : RECTIFIER DIODE . 

• 

....L 

T 

L~~.~~~~~~::~~~~-----------------------3--'s 
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STTB806D(I) 

APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 
,---- I "-

IR 
Vto VF 

Fig. 6: TURN-OFF CHARACTERISTICS 

diF/dt FREEWHEELING 
OPERATION 

1 

v I 
+-~~~--------

1 IRM 

trr = ta + tb 
S = tblla 

1 
J 

dl, /dt : V R /l Jliid"..!.'il~~ 

__ v__~~~ 
I 

I"" _ , diR/dt 

trr = ta + tb 
5 =lb/ta 

' ' \ ... ,'', .. , ______ VR 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

1.1V F 

0 L.._ ___ c--'tf-r ---~ 

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 

Vw = 1.00 V 
Rd = 0.037 Ohm 

(Max values at 125°C) 

Reverse losses : 

P2 = VR. IR. (1 - o) 

Turn-off losses : 

P3 = VR X IRM 2 X s X F 
6 xdiFidt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 X dfFidf 

L X IRM 2 X F 
2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IF max . ttr. F 

_41_6 _____________ l.fi ~~~;~~~~:~~?~ 
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Fig 8 : Conduction losses versus average current 
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Fig 10: Switching ON losses versus diF/dt 
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Fig 12 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 9 :Switching OFF losses versus diF/dt 
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Fig 11 : Forward voltage drop versus forward 
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STTB806D(I) 

Fig 13 : Peak reverse recovery current versus 
diF/dt 
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Fig 15: Softness factor (tb/ta) versus diF/dt 
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Fig 14 : Reverse recovery time versus diF/dt 
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Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125'C) 
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STTB806M 

ULTRA-FAST HIGH VOLTAGE DIODE 
MAIN PRODUCT CHARACTERISTICS 

IF(AV) SA 

VRRM 600V 

trr (typ) SOns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

• SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• ULTRA-FAST,VERY SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

• DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

II HIGH FREQUENCY OPERATIONS 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIP.TION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

Power S0-1 0 TM 
Plastic, non isolated SMD 

with copper tab 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in PS0-10, this 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 

600 v 

( All pins connected) 27 A 

IFRM Repetitive peak forward current (tp = 5 !!S, f =1kHz) 230 A 

Tj Max operating junction temperature -65 to+150 ·c 

Tstg Storage temperature -65 to+150 ·c 
TM: PowerS0-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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STTB806M 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rth(j-c) Junction to case thermal resistance 

P1 Conduction power dissipation IF{AV) =SA 
(see fig. 5) Tc = 122"C 

Pmax Total power dissipation Tc= 115"C 
Pmax= P1+ P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop 

IR ** Reverse leakage current 

Test pulses widths : * tp = 380 f!S, duty cycle< 2% 
•• tp = 5 ms , duty cycle < 2% 

IF=SA 

VR= O.S 
xVRRM 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 

Tj=25"C 

Tj = 125"C 

Tj=25"C 

Tj = 125"C 

Symbol Parameter Test Conditions 

trr Reverse Tj =25"C 
recovery time IF= O.SA IR= 1A lrr = 0.25A 

0= 0.5 

Min 

Min 

IF= 1 A diF/dt = -50N~.s VR = 30V 

lAM Maximum Tj = 125"C VR = 400V IF=SA 
reverse diF/dt = -64 NJlS 
recovery current diF/dt = -500 NJlS 

S factor Softness factor Tj = 125"C VR = 400V IF=SA 
diF/dt = -500 A/f.lS 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions Min 

ttr Forward Tj=25"C 
recovery time IF= SA, diF/dt = 64 A/JlS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj=25"C 
voltage IF= SA, diF/dt = 64 NJlS 

Value Unit 

2.2 "C/W 

12.5 w 

16 w 

Typ Max Unit 

1.4 v 

1.3 

100 !LA 
1.5 rnA 

Typ Max Unit 

ns 
50 

100 

A 
12 

25 

I 
o.s 

Typ Max Unit 

ns 
500 

v 
s 

_V_7-------------------------~~~~~~:::~~ ---------------------------
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STTB806M 

PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab 
Pin 1 

Pin 6 

top view 

!~~®~~~;~~~:~~·~@ __________________________ 317 
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STIB806M 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1 
to fig.4), the way of calculating the power losses is 
given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 :SNUBBER DIODE. 

PW~ ~ 
:...I... 

F =1/T 0= tiT 

T 
Fig. 3 : DEMAGNETIZING DIODE. 

TOTAL LOSSES 
due to the diode 

P = P1 + P2+ P3+ P4 Watts 

REVERSE 
LOSSES 

P2Watts 
(Fig.S) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 6 & 7) 

Fig. 2 : CLAMPING DIODE. 

PW~ ~ 
:...I... 

F= 1/T O=IIT 

Fig. 4 : RECTIFIER DIODE. 

T 

_41_7 ________________________ ~~~~~~~~::~ --------------------------

298 



APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

IF 

Rd 

VR J ,-- I "'-
IR 

VtO Vf 

Fig. 6: TURN-OFF CHARACTERISTICS 

v 

trr = ta + tb 
S = tb/ta 

v 

trr;: ta + tb 
S = tblta 

diFidt FREEWHEELING 
OPERATION 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

VF .,..,.,_ ____ _ 
tfr 

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vto = 1.00 v 

Rd = 0.037 Ohm 
(Max values at 125"C) 

Reverse losses : 

P2 = VR . IR. (1 - o) 

Turn-off losses: 

VR X IRM 2 X s X F 
p3 = 6 X d!Fidt 

Turn-off losses : 

STTB806M 

(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + L X IRM 2 X F 
6xd1Fidt 2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF). IFmax. ttr. F 

~ SCS·TliOMSOI\l 5/7 lt:.""f/f, ltl'JOI!:Jil@~~ffii!:V111©1!01!:l!-l0--------------
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Fig 8 :Conduction losses versus average current 
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Fig 10: Switching ON losses versus diF/dt 
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Fig 12 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 9 :Switching OFF losses versus diF/dt 
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Fig 11 : Forward voltage drop versus forward 
current 
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Fig 13 : Peak reverse recovery current versus 
diF/dt 
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Fig 15: Softness factor (tb/ta) versus diF/dt 
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Fig 17 : Transient peak forward voltage versus 
diF/dt 
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STIB806M 

Fig 14: Reverse recovery time versus diF/dt 
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Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 18: Forward recovery time versus diF/dt 
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STTA812D(I) 

TURBOSWITCH TM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) SA 

VRRM 1200V 

trr (typ) SOns 

VF (max) 2.0V 

FEATURES AND BENEFITS 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all "Freewheel 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

K lllfll A 

A ~. 
K 

Isolated 
T0220AC T0220AC 
(Plastic) (Plastic) 

STTA812D STTA812DI 

Mode" operations. 
They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 
Packaged in T0220AC and in isolated T0220AC, 
these 1200V devices are particularly intended for 
use on 3 phase 400V industrial mains. 

Value Unit 

1200 v 
1200 v 

20 A 

IFRM Repetitive peak forward current (tp = 5!lS, f =5kHz) 120 A 

Tj Max operating junction temperature 150 ·c 

Tstg Storage temperature -65 to 150 ·c 
TM: TURBOSWITCH is a trademark of SGS·THOMSON Microelectromcs. 

June 1993 Ed : 2A 1/5 
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STT A812D(I) 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rth(J-c) Junction to case thermal STTA812D 
resistance STTA812DI 

P1 Conduction power dissipation IF(AV) =SA 0 =0.5 
(see fig. 6) STTA812D Tc= 105"C 

STTA812DI Tc= 85"C 

Pmax Total power dissipation STTA812D Tc= 100"C 
Pmax = P1 + P3 (P3 = 10% P1) STTA812DI Tc= 79"C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 

Symbol Parameter Test Conditions 

VF Forward voltage drop IF=8A Tj =25"C 
Tj = 125"C 

IR .. Reverse leakage current VR =0.8 Tj =25"C 
X VRRM Tj = 125"C 

Test pulses widths: • tp = 380 ~s, duty cycle< 2% 
""tp =5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25"C 
recovery time IF= 0.5 A IR= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50A/f.lS VR =30V 

IRM Maximum Tj = 125"C VR= 600V IF=8A 
reverse diF/dt = -64 A/f.lS 
recovery current diF/dt = -500 A/f.lS 

S factor Softness factor Tj = 125"C VR = 600V IF=8A 
diF/dt = -500 A/f.lS 

TURN-ON SWITCHING (see Fig.S) 

Symbol Parameter Test Conditions 

ltr Forward Tj =25"C 
recovery time IF =8 A, diF/dt = 64 A/f.lS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25"C 
voltage IF =8A, diF/dt = 64 A/f.lS 

IF =40A, diF/dt = 500 Al!lS 

Min 

Min 

Min 

Value Unit 

2.3 "C/W 
3.3 

19.5 w 

21.5 w 

Typ Max Unit 

2.2 v 
2.0 v 
100 f.lA 

4 rnA 

Typ Max Unit 

ns 
50 

100 

A 
12 

25 

I 
1.2 

Typ Max Unit 

ns 
900 

v 
35 
45 

_21_5 ___________ l?fi SCS-niDMSOI\l ------------
• J •· ll:illi:~©~~rn:rm~©:lillli:ffi 

304 



APPLICATION DATA 

The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 6) (Fig.6) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

SWITCHING 
LOSSES 

in the diode 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 7 &8) 

STTA812D(I) 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

P5Watts 
(Fig. 7) 

~.----------.------~ 

I 
<-+T 
<----+ 

F = 1/T 0= tiT 

1 IL 

3/5 ~ SliS·THOMSON A.'1/. il:IIOII::Iiil@~~~li:'ifl:l@IIIOII:::l!-$-------------
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STT A812D(I) 

Fig. 2 :SNUBBER DIODE. Fig. 3 :CLAMPING DIODE. 

PW~ -RJl 
~ 

Pw:_ 
-RJl 
~ 

F: 1/T O=t!T F:1/T 0=1/T 

T 
Fig. 4 : DEMAGNETIZING DIODE. Fig. 5 : RECTIFIER DIODE. 

STATIC & DYNAMIC CHARACTERISTICS. POWER LOSSES. 

Fig. 6: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR 

Conduction losses : 

P1 = Vta. IF(AV) +Rd. IF2(RMS) 

with 
Vta = 1.57 V 

Rd = 0.054 Ohm 

T 

J ---- I "'--
v (Max values at 125"C,suitable for I peak< 3.1F(av)) 

IR Vto VF 
Reverse losses : 

P2 = VR. IR. (1 - 8) 

4/5 ~ SCS·THOMSON ------------- A.""f/o ~Dfi:~@~~~fi:Vrni©J~Dfi:© -------------
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APPLICATION DATA (Cont'd) 

Fig: 7: TURN-OFF CHARACTERISTICS 

v 

v 

~----IL 

TRANSISTOR 

DIODE 

,, ' 
: , : diR/dt ,, 

,; 
- - - - - - - - -

0 VR 

trr = ta + tb S = tb I ta 

v 

trr:ta+tb 
S = tb/ta 

' 

RECTIFIER 
OPERATION 

', diR/dt 
' . ' 

' •, #' \_: ,, ' ... ------- VA 

Fig. 8: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

o~--------------~ 

1o1VF 

QL-----~H~,--------

STT A812D(I) 

Turn-on losses : 
(in the transistor, due to the diode) 

PS= VR x IRM 2 x(3+ 2xS)xF 
6 xdfFidt 

VR X IRM X IL X ( s + 2 ) X F 
+ 2 xdfFidt 

Turn-off losses (in the diode) : 

P3 = VR X IRM 2 X s X F 
6 X dfFidt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 xdiFidt 

LX IRM 2 X F 
2 

P3, P3' and P5 .are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = Oo4 (VFP- VF) o IFmax 0 tfr o F 

L~~.~~~;~~~:~~~$ _______________________ &s 
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STT A 12060(1) 

TURBOSWITCH TM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 12A 

VRRM 600V 

trr (typ) 28ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

a SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode. 

• ULTRA-FAST RECOVERY. 
• VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY. OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

IFRM Repetitive peak forward current 
(tp = 5 llS, f = 5kHz) 

Ti Max operating junction temperature 

Tstg Storage temperature 

K ~~~~~~~~ A 

T0220AC 
(Plastic) 

Isolated 
T0220AC 
(Plastic) 

STTA1206D STTA1206DI 

in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 
Packaged in T0220AC and in isolated T0220AC, 
these 600V devices are particularly intended for 
use on 240V domestic mains. 

Value Unit 

600 v 

600 v 

STTA1206D 30 A 
STTA1206DI 20 

STTA1206D 140 A 
STTA1206DI 120 

-65 to 150 ·c 
-65 to 150 ·c 

TM: TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 

August 1993 Ed : 2A 1/6 

309 



STT A 12060(1) 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal STTA1206D 
resistance STTA1206DI 

Pt Conduction power dissipation IF(AV) = 12A li =0.5 
(see fig. 2) STTA1206D Tc= 108'C 

STTA1206DI Tc= 84'C 

Pmax Total power dissipation STTA1206D Tc= 104'C 
Pmax = P1 + P3 (P3 = 10% P1) STTA1206DI Tc= 78'C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF =12A Tj =25'C 
Tj = 125'C 

lA .. Reverse leakage current VA =0.8 Tj =25'C 
X VAAM Tj = 125'C 

Test pulses widths· • tp = 380 IJS, duty cycle< 2% 
''tp = 5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5 A lA = 1A lrr= 0.25A 

IF= 1 A diF/dt =-50A!JlS VA =30V 

lAM Maximum Tj = 125'C VR=400V IF=12A 
reverse d I Fldt = -96 A!JlS 
recovery current diF/dt = -500 A/JlS 

S factor Softness factor Tj = 125'C VA= 400V IF =12A 
diFfdt = -500 A!JlS 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

ltr Forward Tj =25'C 
recovery time IF =12 A, diF/dt = 96 AIJ.lS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF =12A, diF/dt = 96 AIJ.lS 

_~_6 _________________________ ~~~~;~~::~~ 
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Min 

Min 

Min 

Value Unit 

1.9 'C!W 
3.0 

22 w 

24 w 

Typ Max Unit 

1.75 v 
1.5 v 

100 ~ 
5 mA 

Typ Max Unit 

ns 
28 

55 

A 
7.5 

16 

I 
0.45 

Typ Max Unit 

ns 
500 

v 
10 



APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

SIT A 12060(1) 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 2) (Fig.2) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

t 
++T 
+------+ 

F:1/T (}:tiT 

SWITCHING SWITCHING 
LOSSES LOSSES 

in the diode in the tansistor 
due to the diode 

OFF : P3 Watts P5Watts 
ON: P4Watts (Fig. 3) 

(Fig. 3 &4) 

1 IL 

LOAD 

L~l.~~~;~~~:a~~$ _______________________ 3 __ ts 
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STTA1206D(I) 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) ,-- I "-
------~~4-~------~ v 

IR 
VtO VF 

Fig. 3: TURN-OFF CHARACTERISTICS 

v 
~------IL 

TRANSISTOR 

VR 

lrr = Ia + lb S = lb I Ia 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

0 "'------------------~ 

1.1V F 

tfr 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vw = 1.15 V 

Rd = 0.029 Ohm 
(Max values at 125"C) 

Reverse losses : 

P2 = VR . IR. (1 - o) 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 xdfFidt 

VR X IRM X fL X ( S + 2) X F 
+ 2 X dfFidt 

Turn-off losses (in the diode) : 

P3 = VR X IRM 2 X s X F 
6 xd/pldt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax. ttr. F 

_41_6 _________________________ ~~~~~~~~:~n ________________________ ___ 
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Fig 5 : Conduction losses versus average current 
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Fig 7 :Switching ON losses versus diF/dt 
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Fig 9 : Forward voltage drop versus forward 
current 
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Fig 6 :Switching OFF losses versus diF/dt 
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Fig 11 : Peak reverse recovery current versus 
diF/dt 
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STTA1206M 

ULTRA-FAST HIGH VOLTAGE DIODE 
MAIN PRODUCT CHARACTERISTICS 

IF(AV) 12A 

VRRM 600V 

trr (typ) 28ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

a SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode. 

• ULTRA-FAST AND SOFT RECOVERY. 
• VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY OPERATIONS. 
• HIGH DISSIPATION MINIATURE PACKAGE. 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

Power S0-1 0 ™ 
Plastic, non isolated SMD 

with copper tab 

in motor control freewheel applications and in 
booster diode applications in Power Factor Control 
circuitries. 
Packaged in a very high performance surface 
mount package PS0-10, this 600V device is 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 
600 v 

(All pins connected) 27 A 

IFRM Repetitive peak forward current (tp ~ 5!lS, f ~5kHz) 100 A 

Tj Max operating junction temperature - 65 to+ 150 oc 

Tstg Storage temperature -65 to+ 150 oc 

TM: PowerS0-10 and TURBOSWITCH are 1rademarks of SGS-THOMSON Microelec1ronics. 

August 1993 Ed : 2A 1/6 
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STTA1206M 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal resistance 

P1 Conduction power dissipation IF(AV) = 12A 
(see fig. 2) Tc= 108'C 

Pmax Total power dissipation Tc= 104'C 
Pmax = P1+ P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF * Forward voltage drop IF=12A Tj =25'C 

Tj = 125'C 

IR ** Reverse leakage current VR= 0.8 Tj =25'C 
xVRRM 

Tj = 125'C 

Test pulses widths : * tp = 380 J.!S, duty cycle < 2% 

** tp = 5 ms , duty cycle < 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5A IR= 1A lrr= 0.25A 

IF= 1A diF/dt = -50AiflS VR = 30V 

IRM Maximum Tj = 125'C VR = 400V IF= 12A 
reverse diF/dt = -96 A/flS 
recovery current diF/dt = -500 A/flS 

S factor Softness factor Tj = 125'C VR = 400V IF= 12A 
d I Fldt = -500 A/flS 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25'C 
recovery time IF= 12A diF/dt = 96 AlflS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj=25'C 
voltage IF= 12A diF/dt = 96 A/flS 

2/6 

0=0.5 

Min 

Min 

Min 

Value Unit 

1.9 'C!W 

22 w 

24 w 

Typ Max Unit 

1.75 v 

1.5 

100 flA 

5 rnA 

Typ Max Unit 

ns 
28 

55 

A 
7.5 

16 

I 
0.45 

Typ Max Unit 

ns 
500 

v 
10 
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PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab 

APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STIA1206M 

Pin 1 

Pin 6 

top view 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION 
LOSSES 

in the diode 

P1 Watts 
(Fig. 2) 

Fig. 1 :"FREEWHEEL" MODE. 

REVERSE 
LOSSES 

in the diode 

P2Watts 
(Fig. 2) 

SWITCHING 
TRANSISTOR 

J1Jl 
I :__r_. 

SWITCHING 
LOSSES 

in the diode 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 3 & 4) 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

P5 Watts 
(Fig. 3) 

1 IL 

LOAD 

L•• StiS·THOMSON:~----------3/6 
"llo ~IT!i:l'J@ill~illlo:VIl@I/!JIT©© 
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STIA1206M 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 
,-- I "--

Vto Vf 
IR 

Fig. 3: TURN-OFF CHARACTERISTICS 

v 
:' IL ,, ' 
: \ : TRANSISTOR 

\: 
--r-----;_~------- 0~ t 

DIODE 

I :' :diR/dt 
RM- \: 

'c - -------0 VR 

trr ~ ta + tb S ~ tb I ta 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

o~-------~ 

1o1V F 

OL_--~~~~,---~ 

v 

Conduction losses : 

P1 = Vto o IF(AV) + Rd o IF2(RMS) 

with 
Vto = 1015 v 

Rd = 00029 Ohm 
(Max values at 125°C) 

Reverse losses : 

P2 = VR 0 IR o (1 - o) 

Turn-on losses : 
(in the transistor, due to the diode) 

VR x iRM2x(3+ 2xS)xF 
PS = 6 X d/p/dt 

VR X IRM X IL X ( s + 2) X F 
+ 2 X d/p/dt 

Turn-off losses (in the diode) : 

VR X IRM2 X S X F 
p3 = 6 X diF!dt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) 0 IFmax 0 ttr 0 F 

_41_6 ______________ ~~~~~~~::~~ 
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Fig 5 : Conduction losses versus average current 
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Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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STTA1206M 

Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Fig 12 : Reverse recovery time versus diF/dt 
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STTB1206D(I) 

TURBOSWITCH ™ "8". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 12A 

VRRM 600V 

trr (typ) 50ns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

• SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• ULTRA-FAST, SOFT AND NOISE-FFIEE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOL TAG E. 

• DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

IFRM Repetitive peak forward current 
(tp = 5JlS, f =1kHz) 

Tj Max operating junction temperature 

Tstg Storage temperature 

K 141111 A 

T0220AC 
(Plastic) 

STTB1206D 

Isolated 
T0220AC 
(Plastic) 

STTB1206DI 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in T0220AC and in isolated T0220AC, 
these 600V devices are particularly intended for 
use on 240V domestic mains. 

Value Unit 

600 v 
600 v 

STTB1206D 30 A 
STTB1206Dl 20 

STTB1206D 420 A 
STTB1206DI 280 

-65 to 150 oc 

-65 to 150 oc 

TM: TURBOSWITCH is a trademark of SGS-THOMSON Mlcroelectronrcs. 

August 1993 Ed : 2A 1/6 
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STTB1206D(I) 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal STTB1206D 
resistance STTB1206DI 

P1 Conduction power dissipation IF(AV) = 12A 1i =0.5 
(see fig. 5) STTB1206D Tc= 114'C 

STTB1206DI Tc= 93'C 

Pmax Total power dissipation STTB1206D Tc= 104'C 
Pmax = P1 + P3 (P3 = 10% P1) STTB1206DI Tc= 78'C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF =12A Tj =25'C 
Tj = 125'C 

lA .. Reverse leakage current VA =0.8 Tj =25'C 
XVAAM Tj = 125'C 

Test pulses widths : • tp = 380 ~s. duty cycle < 2% 

"tp =5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.6) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5 A lA= 1A lrr= 0.25A 

IF= 1 A diF/dt =-50AiflS VA =30V 

lAM Maximum Tj = 125'C VR=400V IF=12A 
reverse diF/dt = -96 AlflS 
recovery current diF/dt = -500 A/flS 

S factor Softness factor Tj = 125'C VA=400V IF =12A 
d I Fldt = -500 AlflS 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25'C 
recovery time IF =12 A, diF/dt = 96 Alf.lS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF =12A, diF/dt = 96 A!JlS 

IF =60A, diF/dt = 500 AIJlS 

2/6 

Min 

Min 

Min 

Value Unit 

1.9 'C/W 
3.0 

19 w 

24 w 

Typ Max Unit 

1.4 v 
1.3 v 

100 !-LA 
2 mA 

Typ Max Unit 

ns 
50 

100 

A 
18 

30 

I 
0.9 

Typ Max Unit 

ns 
500 

v 
8 

10 
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STTB1206D(I) 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1 
to fig.4), the way of calculating the power losses is 
given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 :SNUBBER DIODE. 

PW~ J.Ul 
~ 

F=11T O=t!T 

T 
Fig. 3 : DEMAGNETIZING DIODE. 

TOTAL LOSSES 
due to the diode 

P = P1 + P2+ P3+ P4 Watts 

REVERSE 
LOSSES 

P2Watts 
(Fig.S) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 6 & 7) 

Fig. 2 :CLAMPING DIODE. 

Fig. 4 : RECTIFIER DIODE. 

T 

~~~~~~~::~r~~-----------------------3 __ 16 
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STTB1206D(I) 

APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 
r-- I ""-

------~~~~~------ v 

IR 
Vto VF 

Fig. 6: TURN-OFF CHARACTERISTICS 

v 

trr=ta+tb 
S =tblta 

diF/dt FREEWHEELING 
OPERATION 

RECTIFIER 
OPERATION 

v ~ 

' 
IRM _ , d)R/dl 

' ' 

trr = ta + tb 
S =lbila 

\/'/·,-----·VA 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

1.1V F 

QL_----~tl~r------~ 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 

Vta = 1.00 V 
Rd = 0.025 Ohm 

(Max values at 125"C) 

Reverse losses : 

Turn-off losses : 
P3 = VR X IRM 2 X s X F 

6 X d/p/dt 

Turn-off losses : 
(with non negligible serial inductance) 

p3, = VR X IRM 2 X S X F + 
6 X d/p/dt 

L X IRM 2 X F 
2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IF max . ltr. F 

-~-6-------------------------~~~~@~~~:~~ ---------------------------
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Fig 8 : Conduction losses versus average current 
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Fig 10: Switching ON losses versus diF/dt 
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STTB1206D(I) 

Fig 13 : Peak reverse recovery current versus 
diF/dt 
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STTB1206M 
PowerS0-1 0 TM 

TURBOSWITCH™ "8" ULTRA-FAST HIGH VOLTAGE DIODE 
MAIN PRODUCT CHARACTERISTICS 

IF(AV) 12A 

VRRM 600V 

trr (typ) 50ns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

• SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• UL TRA-FAST,VERY SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

• DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

• HIGH FREQUENCY OPERATIONS 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

PowerS0-10™ 
Plastic, non isolated SMD 

with copper tab 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in PS0-1 0, this 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 
600 v 

(All pins connected) 27 A 

IFRM Repetitive peak forward current (tp = 5 1-lS, f =1kHz) 320 A 

Tj Max operating junction temperature -65 to+ 150 oc 

Tstg Storage temperature -65 to+ 150 oc 
TM: PowerS0-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 

August 1993 Ed : 2A 1/7 
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STTB1206M 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal resistance 

P1 Conduction power dissipation IF(AV) = 12A 
(see fig. 5) Tc=114'C 

Pmax Total power dissipation Tc=104'C 
Pmax = P1+ P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.S) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF= 12A Tj =25'C 

Tj = 125'C 

IR .. Reverse leakage current VR =0.8 Tj =25'C 
xVRRM 

Tj = 125'C 

Test pulses widths : • tp = 380 f!S, duty cycle < 2% 
•• tp = 5 ms , duty cycle < 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5A IR= 1A lrr=0.25A 

IF= 1 A diF/dt = -50A!J.LS VR = 30V 

IRM Maximum Tj = 125'C VR=400V IF= 12A 
reverse d I F/dt = -96 AIJ.LS 
recovery current d I Fldt = -500 A/J.LS 

S factor Softness factor Tj = 125'C VR=400V IF= 12A 
diF/dt = -500 A/J.LS 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25'C 
recovery time IF= 12A, diF/dt = 96 A!J.LS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF= 12A, diF/dt = 96 A!J.LS 

8=0.5 

Min 

Min 

Min 

Value Unit 

1.9 'C/W 

19 w 

24 w 

Typ Max Unit 

1.4 v 
1.3 

100 J.LA 

2.0 mA 

Typ Max Unit 

ns 
50 

100 

A 
18 

30 

I 
0.9 

Typ Max Unit 

ns 
500 

v 
8 

_2n __________________________ ~~~~;~~~:~~ ---------------------------
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PIN OUT configuration in PowerS0-1 0 : 

Anode pin 1 to 5 
Cathode = connected to base tab 

STIB1206M 

Pin 1 

Pin 6 

top view 

~ SliS·THDMSDN 317 A.""f/. li!llO©Oii©~~~IO:li'Oil@li!O©~$------------..:.:.:_ 
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STTB1206M 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1 
to fig.4), the way of calculating the power losses is 
given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 :SNUBBER DIODE. 

~ 
Pw:_ 

::...I.. 

F: 1/T O=tiT 

T 
Fig. 3 :DEMAGNETIZING DIODE. 

TOTAL LOSSES 

REVERSE 
LOSSES 

P2Watts 
(Fig. 5) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4Watts 

(Fig. 6 & 7) 

Fig. 2 :CLAMPING DIODE. 

~ 
PW:',__ 

::...I.. 

F = 1/T 0 =tiT 

Fig. 4 : RECTIFIER DIODE. 

T 

_4n _________________________ ~~~~~~~~:9n --------------------------
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APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 
,-- I ""'-

IR 
Vto VF 

Fig. 6: TURN-OFF CHARACTERISTICS 

v 

trr = ta + tb 
S =!b/ta 

v 

trr =Ia + tb 
S = tbita 

diF/dt FREEWHEELING 
OPERATION 

RECTIFIER 
OPERATION 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

diFidt 
I Fmax 

o~-------~ 

1.1Vf 

oL---~u~.---~ 

v 

STTB1206M 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vto = 1.00 v 

Rd = 0.025 Ohm 
(Max values at 125"C) 

Reverse losses : 

P2 = VR . IR. (1 - 8) 

Turn-off losses : 

P3 = VR X IRM2 X s X F 
6 X d/p/dt 

I 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X S x F + L x IRM 2 x F 
6 xd/p!dt 2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax. ttr. F 

5/7 r== SCS·THOMSON 
~""!/. !;;ID!:DJI!!lrn~rn©ii'DJ@~D©:;;-~-------------
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STTB1206M 

Fig 8 : Conduction losses versus average current 
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Fig 10: Switching ON losses versus diF/dt 
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Fig 12 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 13 : Peak reverse recovery current versus 
diF/dt 
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Fig 15: Softness factor (tb/ta) versus diF/dt 
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Fig 14: Reverse recovery time versus diF/dt 
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Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125"C) 
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Fig 18: Forward recovery time versus diF/dt 
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STTA1212D 

TURBOSWITCH rM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCT CHARACTERISTICS 

IF(AV) 12A 

VRRM 1200V 

trr (typ) ns 

VF (max) v 

FEATURES AND BENEFITS 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all "Freewheel 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

lF(RMS) RMS forward current 

K I~ A 

Mode" operations. 

T0220AC 
(Plastic) 

STIA1212D 

They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 
Packaged in T0220AC, this 1200V device is 
particularly intended for use on 3 phase 400V 
industrial mains. 

Value Unit 

1200 v 

1200 v 

30 A 

lFRM Repetitive peak forward current (tp = 5 JlS, f =5kHz) 180 A 

TJ Max operating junction temperature 150 ·c 

Tstg Storage temperature -65 to 150 ·c 
TM : TURBOSWITCH is a trademark of SGS·THOMSON Microelectronics. 

June 1993 Ed: 1A 1/5 
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STTA1212D 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal 
resistance 

Pt Conduction power dissipation IF(AV) = 12A 6=0.5 
(see fig. 6) Tc= 95"C 

Pmax Total power dissipation Tc= 89"C 
Pmax = P1 + P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 

Symbol Parameter· Test Conditions 

VF Forward voltage drop IF =12A Tj =25"C 
Tj = 125"C 

IR .. Reverse leakage current VR=0.8 Tj = 25"C 
XVRRM Tj = 125"C 

Test pulses widths: • tp ~ 380 ~s. duty cycle< 2% 
•• tp ~s ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25"C 
recovery time IF= 0.5 A IR= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50Nf.tS VR =30V 

IRM Maximum Tj = 125"C VR= 600V IF=12A 
reverse diF/dt = -96 Nf.tS 
recovery current diF/dt = -500 Nf.tS 

S factor Softness factor Tj = 125"C VR = 600V IF =12A 
diF/dt = -500 Nf.tS 

TURN-ON SWITCHING (see Fig.8) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25"C 
recovery time IF =12 A, diF/dt = 96 Nf.tS 

measured at, 1.1 x Vpmax 

VFp Peak forward Tj =25"C 
voltage IF =12A, diF/dt = 96 Nf.tS 

IF =40A, dlp/dt = 500 Nf.tS 

2/5 

Value Unit 

1.9 "C!W 

29.2 w 

32.1 w 

Min Typ Max Unit 

2.2 v 
2.0 v 

100 f1A 
5.0 rnA 

Min Typ Max Unit 

ns 
50 

100 

A 
18 

30 

I 
1.2 

Min Typ Max Unit 

ns 
TBD 

v 
TBD 
TBD 

~ SGS-THOMSON ------------- .. "'f/. 1\1101i::~@rn&~li::V~@l<!IOI!::~ --------------
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APPLICATION DATA 

The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 6) (Fig. 6) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 

TRANSISTOR 

t 
.... T 
+-----> 

F:l/T 0=1/T 

SWITCHING 
LOSSES 

in the diode 

OFF : P3 Watts 
ON: P4Watts 

(Fig. 7 & 8) 

H "A" 

STIA1212D 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

PS Watts 
(Fig. 7) 

1 IL 

LOAD 

L~~.~~~~~&~:~~~~-----------------------3 __ /s 
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STTA1212D 

Fig. 2 :SNUBBER DIODE. Fig. 3 :CLAMPING DIODE. 

PW~ -RJl 
:::..l 

F:1/T 0=1/T 

T 
Fig. 4 : DEMAGNETIZING DIODE. Fig. 5 : RECTIFIER DIODE. 

• 

STATIC & DYNAMIC CHARACTERISTICS. POWER LOSSES. 

Fig. 6: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR 

Conduction losses : 

P1 = Vto. IF(AV) +Ad. IF2(RMS) 

with 

Vta = 1.57 V 
Ad = 0.036 Ohm 

T 

) 
r.-- I """ 

v (Max values at 125"C,suitable for I peak< 3.1F(av)) 

IR 
Vto VF 

Reverse losses : 

P2 = VR. IR. (1 - o) 

_41_5 ________________________ ~~~~;~~~:9n ________________________ __ 
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APPLICATION DATA (Cont'd) 

Fig~ 7: TURN-OFF CHARACTERISTICS 

v 

v 

v 

';-----IL 

TRANSISTOR 

DIODE 

,, ' 
: , : diR/dt 

\' ,, 
- - - - - - - - -· VR 

trr = ta + tb S = tb I ta 

diF /dt = VR /L RECTIFIER 
OPERATION 

' 
', diR/dt 
' ' ' \ ,' \_,'' .. ------- v 

' .. ' R 

trr = ta + tb 
s = tb/ta 

Fig. 8: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

0"'------------~ 

STTA1212D 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 xd/p/dt 

VR X IRM X iL X ( S+ 2) X F 
+ 2 xd/pldt 

Turn-off losses (in the diode): 

P3 = VR X IRM 2 X s X F 
6 xd/p/dt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 X d/p/dt 

LX IRM 2 X F 
2 

P3, P3' and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax. ltr. F 

L~~-~~~©~?::~~~~--------------5'5 
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STTA1512P/PI 

TURBOSWITCH rM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 15A 

VRRM 1200V 

trr (typ) 55ns 

VF (max) 1.9V 

FEATURES AND BENEFITS 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH 1200V drastically cuts 'losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all "Freewheel 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

SOD93 
(Plastic) 

K 111111111 A 

isolated 
DOP31 

(Plastic) 

A 

STIA1512P STIA1512PI 

Mode" operations. 
They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 
Packaged in SOD93 and in DOP31, these 1200V 
devices are particularly intended for use on 3 
phase 400V industrial mains. 

Value Unit 

1200 v 
1200 v 
50 A 

IFRM Repetitive peak forward current (tp = 5 f.lS, f= 5kHz) 300 A 

TJ Max operating junction temperature 150 oc 

Tstg Storage temperature -65 to 150 oc 
TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 

June1993 Ed:1A 1/5 
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STTA1512P/PI 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthQ-c) Junction to case thermal STTA1512P 
resistance STTA1512PI 

P1 Conduction power dissipation IF(AV) = 15A /5 =0.5 
(see fig. 6) STTA1512P Tc=95"C 

STTA1512PI Tc=78"C 

Pmax Total power dissipation STTA1512P Tc=89"C 
Pmax = P1 + P3 (P3 = 10% P1) STTA1512PI Tc=70"C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF =15A Tj =25"C 
Tj = 125"C 

IR .. Reverse leakage current VR =0.8 Tj =25"C 
X VRRM Tj = 125·c 

Test pulses widths: • tp = 380 f!S, duty cycle< 2% 

•• tp = 5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

trr Reverse Tj = 25"C 
recovery time IF= 0.5 A IR= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50AIJ..LS VR =30V 

IRM Maximum Tj = 125"C VR = 600V IF=15A 
reverse diFidt = -120 AIJ..LS 
recovery current diF/dt = -500 AIJ..LS 

S factor Softness factor Tj = 125·c VR = 600V IF =15A 
d I Fldt = -500 AIJ..LS 

TURN-ON SWITCHING (see Fig.8) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25"C 
recovery time IF =15 A, diF/dt = 120 AIJ..LS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25"C 
voltage IF =15A, diF/dt = 120 AIJ..LS 

IF =40A, diF/dt = 500 AIJ..LS 

Min 

Min 

Min 

Value Unit 

1.6 "C/W 
2.1 

34 w 

38 w 

Typ Max Unit 

2.1 v 
1.9 v 

100 J..LA 
6.0 rnA 

Typ Max Unit 

ns 
55 

105 

A 
TBD 

TBD 

I 
1.2 

Typ Max Unit 

ns 
TBD 

v 
TBD 
TBD 

_21_5 _________________________ ~~~~~~~::~n ________________________ ___ 
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APPLICATION DATA 

The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to S),the 
way of calculating the power losses is given below 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 6) (Fig. 6) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 

TRANSISTOR 

SWITCHING 
LOSSES 

in the diode 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 7 & 8) 

STTA1512P/PI 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

P5Watts 
(Fig. 7) 

~.---------~-------, 

JUl 
t 

.... T .._. 

F = 1/T 0 =tiT 

1 IL 

TURB 

LOAD 

~~~~~~~::~~~$ _______________________ 3 __ 15 
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STTA1512P/PI 

Fig. 2 : SNUBBER DIODE. Fig. 3 :CLAMPING DIODE. 

PW~ -0-fl 
;::_I_, 

PW~ -0-fl 
;::_I_, 

F:1/T O=t!T F:1/T O=t!T 

T 
Fig. 4 : DEMAGNETIZING DIODE. Fig. 5 : RECTIFIER DIODE. 

STATIC & DYNAMIC CHARACTERISTICS. POWER LOSSES. 

Fig. 6: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 

Vw = 1.48 V 
Rd = 0.027 Ohm 

T 

(Max values at 125"C,suitable for I peak< 3.IF(av)) 
j 

r:-- I "'-
v 

Reverse losses : 
IR Vto VF 

P2 = VR . IR. (1 - o) 

_41_5 ________________________ ~~~~;~~~::~ --------------------------
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APPLICATION DATA (Cont'd) 

Fig. 7: TURN-OFF CHARACTERISTICS 

v 

v 

v 

':-----IL 

TRANSISTOR 

DIODE 

:', i diR/dt ,, 
\: 
- - - - - - - - -· VR 

trr = ta + tb S = tb I ta 

diF /dt = VR /l RECTIFIER 
OPERATION 

' 
', diR/dt 
' 
' ' 
\ :' \,'' ... ------- VR 

trr = ta + tb 
S = tb/ta 

Fig. 8: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

0 .____ _______ ~ 

1.1Vf 

QL---~~~~,---~ 

STTA1512P/PI 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 xd/p/dt 

+ VR X IRM X IL X ( s + 2 ) X F 
2 xd/p/dt 

Turn-off losses (in the diode): 

P3 = VR X IRM 2 X s X F 
6 X d/p/dt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 X d/p/dt 

L X IRM 2 X F 
2 

P3, P3' and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP - VF) . IF max . ttr. F 
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STT A2006P(I) 

TURBOSWITCH ™ "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 20A 

VRRM 600V 

trr (typ) 30ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

• SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode. 

• ULTRA-FAST RECOVERY. 
• VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

SOD~3 
(Plastic) 

K 141111 A 

Isolated 
DOP31 
(Plastic) 

A 

STIA2006P STIA2006PI 

in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 
Packaged in SOD93 and in isolated DOP31, these 
600V devices are particularly intended for use on 
240V domestic mains. 

Value Unit 

600 v 
600 v 
50 A 

IFRM Repetitive peak forward current (tp = 5 JlS, f= 5kHz) 270 A 

Tj Max operating junction temperature -65 to 150 oc 

Tstg Storage temperature -65 to 150 oc 

TM : TURBOSWITCH IS a trademark of SGS-THOMSON Microelectronics. 

August 1993 Ed : 2A 1/6 
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STT A2006P(I) 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-cJ Junction to case thermal STIA2006P 
resistance STIA2006PI 

P1 Conduction power dissipation IF(AV) = 20A 8 =0.5 
(see fig. 2) STIA2006P Tc= 96'C 

STIA2006PI Tc= 74'C 

Pmax Total power dissipation STIA2006P Tc= 90'C 
Pmax = P1 + P3 (P3 = 10% P1) STIA2006PI Tc= 66'C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF =20A Tj =25'C 
Tj = 125'C 

lA .. Reverse leakage current VA=0.8 Tj =25'C 
XVAAM Tj = 125'C 

Test pulses widths: 'tp = 380 ~.duty cycle< 2% 
"tp = 5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5 A lA= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50AIJ.J.S VA=30V 

lAM Maximum Tj = 125'C VR =400V IF =20A 
reverse diF/dt = -160 A/J.J.S 
recovery current diF/dt = -500 AIJ.!S 

S factor Softness factor Tj = 125'C VA= 400V IF =20A 
diF/dt = -500 AIJ.!S 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

trr Forward Tj =25'C 
recovery time IF =20A, diF/dt = 160 AIJ.!S 

measured at, 1.1 x VFmax 

VFp Peak forward Tj=25'C 
voltage IF =20A, diF/dt = 160 AIJ.!S 

2/6 

Min 

Min 

Min 

Value Unit 

1.5 'C/W 
2.1 

36 w 

40 w 

Typ Max Unit 

1.75 v 
1.5 v 
100 J.J.A 

6 mA 

Typ Max Unit 

ns 
30 

60 

A 
12.5 

17.5 

I 
0.42 

Typ Max Unit 

ns 
600 

v 
12 

~ SGS·THOMSON -------------- ~"'!/. iji]U!:L':l©rn~rn©"ifllil©llilUrr:® -------------
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APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STT A2006P(I) 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 2) (Fig. 2) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

JUL 
t 

+-+T --
F = 1/T 0 = t!T 

SWITCHING SWITCHING 
LOSSES LOSSES 

in the diode in the tansistor 
due to the diode 

OFF : P3 Watts P5Watts 
ON: P4Watts (Fig. 3) 

(Fig. 3 &4) 

1 IL 

L,~.~~~~~~m:~~~~-----------------------3 __ 16 
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STTA2006P(I) 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 
r-- I ""'-

------==~~~~------ v 

IR Vto VF 

Fig. 3: TURN-OFF CHARACTERISTICS 

trr=ta+tb S:tblta 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

dlf/dl 
I Fmax 

1.1V F 

o~----~~~~,--------

Conduction losses : 

P1 = Vto. IF(AV) + Rd. I~(RMS) 

with 
Vto= 1.15 V 

Ad = 0.017 Ohm 
(Max values at 125"C) 

Reverse losses : 

P2 = VR. IR. (1 - o) 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 xd/pldt 

VR X IRM X IL X ( s + 2 ) X F 
+ 2 xd/p/dt 

Turn-off losses (in the diode) : 

p3 = VR X IRM 2 X 5 X F 
6 xd/p/dt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax. ttr. F 

-~-6 _________________________ ~~~~~~~~~~~ ---------------------------
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Fig 5 : Conduction losses versus average current 

P1(W) 
50~-,--,---,--,---,--,--,---,--,--, 

Fig 7: Switching ON losses versus diF/dt 

P4(W) 
2.00 ' 
1.75 

1.50 

1.25 

TJ:12S•C 

1.00 

0.75 

0.50 

0.25 

0.00 

I 
I 
I 

!j_ 

.r-
I 

' F:100kHz IF:IF(AV) 

r-.... 
............. -

diF/dt(A/p.s 

f.--

0 50 1 DO 150 200 250 300 350 400 

Fig 9 : Forward voltage drop versus forward 
current 

VFM(V) 
3.50 

3.00 

2.50 

2.00 

1.50 

1.00 

0.50 -
0.00 

0.1 

!-

MAXIMUM VALUES 

-
IFM(A) 

I 
TJ:125•C 

I-' 
/ 

10 100 200 

STT A2006P(I) 

Fig 6 :Switching OFF losses versus diF/dt 
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1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

P3(W) 

f- Tj:125•C 

f- F~20k~z 

f- VR:400V 

v 
/'v/-

Ill 
/II 

f.-- -_~--:;::::... -
IL:40A / 

'lt_.... / / 
............. ...,...... -L- / 
....::;::.~ 

IL~10A 
IL:20A-

/ 
/ 

:.,.......-

r--

o.o 0 100 200 300 400 500 600 700 800 9001000 

diF/dt(A/~) If 

Fig 6 : Switching losses in transistor due to the 
diode 

40 
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25 
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15 
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5 
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Tj:12S•C F=20kHz 
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IL:40A 
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IL:20A 

I 

IL:10A 
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Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 

K 

l k• Zth(J-c) (tp ol 
Rth(J-C) 
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STT A2006P(I) 

Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Fig 13: Softness factor (tb/ta} versus diF/dt 
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I I 
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VR=400V-
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0 100 200 300 400 500 600 700 BOO 900 1000 

Fig 15 : Transient peak forward voltage versus 
diF/dt 
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v 
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Fig 12 : Reverse recovery time versus diF/dt 
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diF/dt(AI/LS) 
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Fig 14 :Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125"C} 
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Fig 16 : Forward recovery time versus diF/dt 
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STTA2006M 

ULTRA-FAST HIGH VOLTAGE DIODE 
MAIN PRODUCT CHARACTERISTICS 

IF(AV) 20A 

VRRM 600V 

trr (typ) 30ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

• SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode. 

• ULTRA-FAST AND SOFT RECOVERY. 
• VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY OPERATIONS. 
• HIGH DISSIPATION MINIATURE PACKAGE. 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

PowerS0-10™ 
Plastic, non isolated SMD 

with copper tab 

in motor control freewheel applications and in 
booster diode applications in Power Factor Control 
circuitries. 
Packaged in a very high performance surface 
mount package PS0-10, this 600V device is 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 

600 v 
(All pins connected) 44 A 

IFRM Repetitive peak forward current (tp = 5 flS, f= 5kHz) 180 A 

Tj Max operating junction temperature -65 to+ 150 ·c 

Tstg Storage temperature -65 to+ 150 ·c 

TM: PowerS0-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 

August 1993 Ed : 2A 1/6 
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STTA2006M 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal resistance 

P1 Conduction power dissipation IF(AV) = 20A 
(see fig. 2) Tc= 96'C 

Pmax Total power dissipation Tc= go·c 
Pmax= P1+ P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=20A Tj =25'C 

Tj = 125'C 

IR .. Reverse leakage current VR= 0.8 Tj =25'C 
xVRRM 

Tj = 125'C 

Test pulses widths : • tp = 380 ~s. duty cycle < 2% 
•• tp = 5 ms , duty cycle < 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5A IR= 1A lrr= 0.25A 

IF= 1A diF/dt = -50AiflS VR = 30V 

IRM Maximum Tj = 125'C VR = 400V IF= 20A 
reverse diF/dt = -160 AlflS 
recovery current diF/dt = -500 AlflS 

S factor Softness factor Tj = 125'C VR =400V IF= 20A 
diF/dt = -500 AlflS 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

lfr Forward Tj=25'C 
recovery time IF= 20A diF/dt = 160 AlflS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj=25'C 
voltage IF= 20A diF/dt = 160 AlflS 

0=0.5 

Min 

Min 

Min 

Value Unit 

1.5 'C!W 

36 w 

40 w 

Typ Max Unit 

1.75 v 
1.5 

100 J.IA 
6 mA 

Typ Max Unit 

ns 
30 

60 

A 
12.5 

17.5 

I 
0.42 

Typ Max Unit 

ns 
600 

v 
12 

_21_6 __________ ru SGS·THOMSON -----------
,1 •• ii<IU©Iiil@~~~©'illiil©ll'IU©ill 
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PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab 

APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STTA2006M 

Pin 1 

Pin 6 

top view 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 

in the diode in the diode in the diode in the tansistor 
due to the diode 

P1 Watts P2Watts OFF : P3 Watts P5Watts 
(Fig. 2) (Fig. 2) ON: P4 Watts (Fig. 3) 

(Fig. 3 &4) 

Fig. 1 : "FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

o--------------
1 IL 

JUl 
I ::...r_. 

F=1fT o=trr 

r== SliS·THOMSON~ ___________ 3i6 
~'11. lillDI!:L11©rn~rnl!:1i'lfJ©IllDI!:® 
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STIA2006M 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 
IF 

Ad 

VA ) 
r-- I "'-

lA 
Vto Vf 

Fig. 3: TURN-OFF CHARACTERISTICS 

v 
'\----IL 

TRANSISTOR 

DIODE 

,, 
- - - - - - - - -· VA 

trr:la+lb S:lblta 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

0"-----------~ 

1.1V F 

lfr 

4/6 

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vto = 1.15 v 

Rd = 0.017 Ohm 
(Max values at 125'C) 

Reverse losses : 

P2 = VR. IR. (1 - o) 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X S) X F 
6 X d/p/dt 

VR X IRM X IL X ( s + 2 ) X F 
+ 2 X d/p/dt 

Turn-off losses (in the diode) : 

P3 = VR X IRM2 X s X F 
6 X d/Fidt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax . ttr. F 

~ SGS·THOMSON ------------- •"'fl. ll!DC:I'l©rn~rnc:ml©[II]OC:® --------------
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Fig 5 : Conduction losses versus average current 

Fig 7 : Switching ON losses versus diF/dt 
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Fig 9 : Forward voltage drop versus forward 
current 
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Fig 6 : Switching OFF losses versus diF/dt 
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Fig 8 : Switching losses in transistor due to the 
diode 
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Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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STTA2006M 

Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Fig 13 :Softness factor (tb/ta) versus diF/dt 
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Fig 15 : Transient peak forward voltage versus 
diF/dt 
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Fig 12 : Reverse recovery time versus diF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125'C) 
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STTB2006P(I) 

TURBOSWITCH TM "B". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 20A 

VRRM 600V 

trr (typ) 55ns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

• SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

• DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH, 8 family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

K ~ A 

SOD93 
(Plastic) 

STTB2006P 

Isolated 
DOP31 

(Plastic) 

STTB2006PI 

A 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in SOD93 and in isolated DOP31, these 
600V devices are particularly intended for use on 
240V domestic mains. 

Value Unit 

600 v 
600 v 
50 A 

IFRM Repetitive peak forward current (tp = 5 11s, f =1kHz) 680 A 

. Tj Max operating junction temperature -65 to 150 ·c 

Tstg Storage temperature -65 to 150 ·c 

TM : TURBOSWITCH is a trademark of SGS·THOMSON Microelectronics. 
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STTB2006P(I) 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal STTB2006P 
resistance STTB2006PI 

P1 Conduction power dissipation IF(AV) = 20A 0 =0.5 
(see fig. 5) STTB2006P Tc= 1o8·c 

STTB2006PI Tc= 82·c 

Pmax Total power dissipation STTB2006P Tc= 98·c 
Pmax = P1 + P3 (P3 = 10% P1) STTB2006PI Tc= ss·c 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=20A Ti =25·c 
Ti = 125·c 

IR .. Reverse leakage current VR =0.8 Ti =25·c 
XVRRM Ti = 125·c 

Test pulses widths: 'tp ~ 380 11s. duty cycle< 2% 
"tp ~s ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.6) 

Symbol Parameter Test Conditions 

trr Reverse Ti =25·c 
recovery time IF= 0.5 A IR= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50A!)-lS VR = 30V 

IRM Maximum Ti = 125·c VR = 400V IF=20A 
reverse diF/dt = -160 A/)-lS 
recovery current diF/dt = -500 A/)-lS 

S factor Softness factor Tj = 125"C VR=400V IF =20A 
diF/dt = -500 A/)-lS 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

ttr Forward Ti =25·c 
recovery time IF =20 A, diF/dt = 160 A!)-lS 

measured at, 1.1 x VFmax 

VFp Peak forward Ti =25·c 
voltage IF =20A, diF/dt = 160 Al)-lS 

IF =1 OOA, diF/dt = 500 A!)-lS 

Min 

Min 

Min 

Value Unit 

1.3 ·ctw 
2.1 

32 w 

40 w 

Typ Max Unit 

1.4 v 
1.3 v 

100 ~ 
3.0 mA 

Typ Max Unit 

ns 
55 

105 

A 
30 

33 

I 
1.1 

Typ Max Unit 

ns 
500 

v 
8 

10 
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STTB2006P(I) 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1 
t() fig.4), the way of calculating the power losses is 
given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 : SNUBBER DIODE. 

PW~ -RJl 
~ 

F:1/T 0=1/T 

T 
Fig. 3 : DEMAGNETIZING DIODE. 

TOTAL LOSSES 

REVERSE 
LOSSES 

P2Watts 
(Fig. 5) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 6 & 7) 

Fig. 2 : CLAMPING DIODE. 

PW~ -RJl 
~ 

F: 1/T O=IIT 

Fig. 4 : RECTIFIER DIODE. 

T 
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STTB2006P(I) 

APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 

IF 

Rd 

VR .J 
r-- I ""-

IR 
Vto VF 

Fig. 6: TURN-OFF CHARACTERISTICS 

v 

trr=ta+tb 
S=tblta 

v 

trr:ta+tb 
S=tb/ta 

diF/dl FREEWHEELING 
OPERATION 

RECTIFIER 
OPERATION 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

0 ...._ _______ _ 

1.1VF 

0.__--~,,~,-----

v 

Conduction losses : 

P1 = Vto. IF(AV) + Rct. lp2(RMS) 

with 
Vta= 1.00 V 

Ad = 0.015 Ohm 
(Max values at 125'C) 

Reverse losses : 

P2 = VR . IR. (1 -li) 

Turn-off losses : 

P3 = VR X IRM 2 X s X F 
6 xd/p/dt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 xd/p/dt 

LX IRM 2 X F 

2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP - VF) . IF max . tfr. F 

_4,_6 _____________ ~~~~~~g~:9n __________________________ _ 
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Fig 8 : Conduction losses versus average current 
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Fig 12 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 9 :Switching OFF losses versus diF/dt 
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Fig 11 : Forward voltage drop versus forward 
current 
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STTB2006P(I) 

Fig 13 : Peak reverse recovery current versus 
diF/dt 
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STTB2006M 

ULTRA-FAST HIGH VOLTAGE DIODE 
MAIN PRODUCT CHARACTERISTICS 

IF(AV) 20A 

VRRM 600V 

trr (typ) 55ns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

• SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• UL TRA-FAST,VERY SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

• DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

• HIGH FREQUENCY OPERATIONS 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

Power S0-1 0 ™ 
Plastic, non isolated SMD 

with copper tab 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in PS0-1 0, this 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 

600 v 
(All pin~ connected) 44 A 

IFRM Repetitive peak forward current (tp = 5 JlS, f =1kHz) 600 A 

Tj Max operating junction temperature - 65 to+ 150 oc 

Tstg Storage temperature -65 to+ 150 oc 

TM PowerS0·1 0 and TURBOSWITCH are trademarks of SGS· THOMSON Mrcroelectronrcs 
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STTB2006M 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthG-c) Junction to case thermal resistance 

P1 Conduction power dissipation IF(AV) = 20A 
(see fig. 5) Tc= 108'C 

Pmax Total power dissipation Tc= 98'C 
Pmax = P1+ P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=20A Tj=25'C 

Tj= 125'C 

IR .. Reverse leakage current VR=0.8 Tj=25'C 
xVRRM 

Tj = 125'C 

Test pulses widths : • tp = 380 !!S, duty cycle< 2% 
** tp = 5 ms , duty cycle < 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5A IR= 1A 1rr=0.25A 

IF= 1 A diF/dt = -50A!JlS VR = 30V 

IRM Maximum Tj = 125'C VR = 400V IF= 20A 
reverse diF/dt = -160 A/JlS 
recovery current diF/dt = -500 A!JlS 

Sfactor Softness factor Tj = 125'C \[R = 400V IF= 12A 
diF/dt = -500 A!JlS 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

tfr Forward Tj=25'C 
recovery time IF = 20A, diF/dt = 160 A!JlS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF= 20A, diF/dt = 160 AIJ.LS 

0=0.5 

Min 

Min 

Min 

Value Unit 

1.3 'C/W 

32 w 

40 w 

Typ Max Unit 

1.4 v 

1.3 

100 flA 
3.0 mA 

Typ Max Unit 

ns 
55 

105 

A 
30 

33 

I 
1.1 

Typ Max Unit 

ns 
500 

v 
8 
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STTB2006M 

PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab 
Pin 1 

Pin 6 

top view 

~~~~~~&~:9~~® _________________________ 31_7 
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STTB2006M 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1 
to fig.4), the way of calculating the power losses is 
given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 :SNUBBER DIODE. 

PW~ Jj_fl 
:...I.. 

F=1/T 0=1/T 

T 
Fig. 3: DEMAGNETIZING DIODE. 

TOTAL LOSSES 
due to the diode 

P = P1 + P2+ P3+ P4 Watts 

REVERSE 
LOSSES 

P2Watts 
(Fig. 5) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 6 & 7) 

Fig. 2 :CLAMPING DIODE. 

Jj_fl 
Pw:_ 

:...I.. 

F= 1/T 0=1/T 

Fig. 4: RECTIFIER DIODE . 

• 

T 
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APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR 
..) 

r-- I ""'-
IR 

Vto VF 

Fig. 6: TURN-OFF CHARACTERISTICS 

v 

trr=la+lb 
S=lblta 

v 

trr=ta+tb 
S=lblta 

diFidt FREEWHEELING 
OPERATION 

RECTIFIER 
OPERATION 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

v 

STTB2006M 

Conduction losses : 

P1 = Vto. IF(AV) + Rd. IF2(RMS) 

with 
Vto = 1.00 v 

Rd = 0.015 Ohm 
(Max values at 125'C) 

Reverse losses : 

P2=VR.IR.(1-o) 

Turn-off losses : 

p3 = VR x IRM2 x S x F 
6 xdiFidt 

Turn-off losses : 
(with non negligible serial inductance) 

P3'=VRXIRM 2 xSxF+ LxiRM2xF 
6 X diFidt 2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 
P4 = 0.4 {VFP- VF) . IFmax. tlr. F 
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STTB2006M 

Fig 8 : Conduction losses versus average current 
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current 
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Fig 13 : Peak reverse recovery current versus 
diF/dt 
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Fig 15: Softness factor (tb/ta) versus diF/dt 

2.00 

1.75 

1.50 

1.25 

1.00 

0.75 

0.50 

0.25 

0.00 

S factor 

Typical values Tj=125"C 

-iF=4L 

VR=400V 
!...---

~ 
I 

I---
,'\ IF:20A -!--~ 

~ ---=-n -'-.......IF=10A-- ...__ 1-"" 

diF/dt(Aip.s) 

---f.-

-f.-

0 100 200 300 400 500 600 700 800 9001000 

Fig 17 : Transient peak forward voltage versus 
diF/dt 
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Fig 14 : Reverse recovery time versus diF/dt 
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Fig 16 : Relative variation of dynamic parameters 
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STTA2512P 

TURBOSWITCH rM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCT CHARACTERISTICS 

IF(AV) 25A 

VRRM 1200V 

trr (typ) 60ns 

VF (max) 1.9V 

FEATURES AND BENEFITS 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. .. 
TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which requir-e extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all "Freewheel 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRsM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

K ~ A 

Mode" operations. 

SOD93 
(Plastic) 

STTA2512P 

They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 
Packaged in SOD93, this 1200V device is 
particularly intended for use on 3 phase 400V 
industrial mains. 

Value Unit 

1200 v 
1200 v 
50 A 

IFRM Repetitive peak forward current (tp = 5 f.tS, f =5kHz) 300 A 

Tj Max operating junction temperature 150 ·c 

Tstg Storage temperature -65 to 150 ·c 
TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 
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STTA2512P 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal 
resistance 

P1 Conduction power dissipation IF(AV) = 25A 0=0.5 
(see fig. 6) Tc=82'C 

Pmax Total power dissipation Tc= 75'C 
Pmax = P1 + P3 (P3 = 10% P1) 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=25A Tj =25'C 
Tj = 125'C 

IR .. Reverse leakage current VR =0.8 Tj =25'C 
X VRRM Tj = 125'C 

Test pulses widths: • tp ~ 380 f!S, duty cycle< 2% 

•• tp ~ 5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

lrr Reverse Tj =25'C 
recovery time IF= 0.5 A IR= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50A!JlS VR =30V 

IRM Maximum Tj = 125'C VR = 600V IF =25A 
reverse diF/dt = -200 A!JlS 
recovery current diF/dt = -500 A/JlS 

S factor Softness factor Tj = 125'C VR = 600V IF =25A 
d I Fldt = -500 A!JlS 

TURN-ON SWITCHING (see Fig.S) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25'C 
recovery time IF =25 A, diF/dt = 200 A/JlS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF =25A, diF/dt = 200 AIJ.LS 

IF =40A, diF/dt = 500 AIJlS 

Value Unit 

1.2 'C!W 

57 w 

62.5 w 

Min Typ Max Unit 

2.1 v 
1.9 v 
150 JlA 
8.0 mA 

Min Typ Max Unit 

ns 
60 

110 

A 
TBD 

TBD 

I 
1.2 

Min Typ Max Unit 

ns 
TBD 

v 
TBD 
TBD 

_21_5 _________________________ ~~~~~~~::~~ ---------------------------
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APPLICATION DATA 

The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 6) (Fig. 6) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

JLJl 

F = 1/T 0 =tiT 

SWITCHING 
LOSSES 

in the diode 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 7 & 8) 

STTA2512P 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

P5 Watts 
(Fig. 7) 

l IL 

LOAD 

3/5 r== SGS·THOMSON 
~""!/, lila!!:~U©~~~I!:VI'l©lfilal!:~$------------
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STTA2512P 

Fig. 2 :SNUBBER DIODE. Fig. 3 :CLAMPING DIODE. 

Jp_ PW:_ Jp_ PW:',_ 
:::...I.. :::...I.. 

F=1rr O=trr F = 1rr 0 = trr 

T 
Fig. 4 : DEMAGNETIZING DIODE. Fig. 5: RECTIFIER DIODE. 

STATIC & DYNAMIC CHARACTERISTICS. POWER LOSSES. 

Fig. 6: STATIC CHARACTERISTICS 

I 
IF 

Ad 

VA 

Conduction losses : 

P1 = VtQ. IF(AV) +Rd. IF2(RMS) 

with 

Vto = 1.52 V 
Rd = 0.015 Ohm 

T 

(Max values at 125°C,suitable for I peak< 3.1F(av)) J ,---- I ""-
v 

Reverse losses : 
IR 

Vto VF 

P2 = VR . IR . (1 - o) 

4/5 r== SliS-THOMSON ------------- A."'//. ~l©liil!!rn~rn©mliJi'll©>l -------------
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APPLICATION DATA (Cont'd) 

Fig. 7: TURN-OFF CHARACTERISTICS 

v 
'1------IL 

TRANSISTOR 

\: 
- - - - - - - - -· VR 

trr = ta + tb S = tb I ta 

diF /dt =VA /L RECTIFIER 
OPERATION 

v 

trr = ta + tb 
s = tb/ta 

' 
', diR/dt 
' ' ' \ :\,"'' ... ------- v 

' .. ' R 

Fig. 8: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

1.1V F 

QL_----~~~~.--------

STIA2512P 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X S) X F 
6 xd/p/dt 

+ VR X IRM X IL X ( s + 2) X F 
2 xd/p/dt 

Turn-off losses (in the diode) : 

P3 = VR X IRM 2 X s X F 
6 xd/p/dt 

Turn-off losses : 
(with non negligible serial inductance) 

p3, = VR X IRM 2 x S x F + 
6 X d/p/dt 

L X IRM 2 X F 
2 

P3, P3' and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IF max. ltr. F 

~~~~~~g::~r~$ __________________________ 515 
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STT A3006P(I) 

TURBOSWITCH rM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 30A 

VRRM 600V 

trr (typ) 35ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

• SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode. 

• ULTRA-FAST RECOVERY. 
• VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

SOD93 
(Plastic) 

K ~~~~~~~ A 

Isolated 
DOP31 

(Plastic) 

A 

STTA3006P STTA3006PI 

in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 
Packaged in SOD93 and in isolated DOP31, these 
600V devices are particularly intended for use on 
240V domestic mains. 

Value Unit 

600 v 
600 v 
50 A 

IFRM Repetitive peak forward current (tp = 5 JlS, f =5kHz) 300 A 

Ti Max operating junction temperature -65 to 150 ·c 

Tstg Storage temperature -65 to 150 ·c 

TM : TURBOSWITCH IS a trademark of SGS·THOMSON Microelectronics. 

August 1993 Ed : 2A 1/6 
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STT A3006P(I) 
THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthO-cJ Junction to case thermal STTA3006P 
resistance STTA3006PI 

Pt Conduction power dissipation IF(AV) = 30A B =0.5 
(see fig. 2) STTA3006P Tc= 85'C 

STTA3006PI Te=52'C 

Pmax Total power dissipation STTA3006P Tc= 78'C 
Pmax= P1 + P3 (P3 = 10% P1) STTA3006PI TC= 42'C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=30A Tj =25'C 
Tj = 125'C 

IR .. Reverse leakage current VR=0.8 Tj =25'C 
XVRRM Tj = 125'C 

Test pulses Widths : • tp = 380 ItS, duty cycle< 2% 
""tp =5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

trr Reverse Tj=25'C 
recovery time IF=0.5A IR=1A lrr= 0.25A 

IF = 1 A diF/dt =-50A!JlS VR=30V 

IRM Maximum Tj = 125'C VR = 400V IF =30A 
reverse diF/dt = -240 A/JlS 
recovery current diF/dt = -500 A/JlS 

S factor Softness factor Tj = 125'C VR = 400V IF =30A 
diF/dt = -500 A/JlS 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

ttr Forward Tj=25'C 
recovery time IF =30A, diF/dt = 240 A!JlS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF =30A, diF/dt = 240 AIJlS 

Min 

Min 

Min 

Value Unit 

1-2 'C/W 
L8 

54 w 

60 w 

Typ Max Unit 

1_75 v 
1.5 v 

150 !LA 
8 rnA 

Typ Max Unit 

ns 
35 

65 

A 
19 

20 

I 
0.40 

Typ Max Unit 

ns 
600 

v 
12 

_v_s ________________________ ~~~~@~~~:~~ --------------------------
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APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STT A3006P(I) 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 2) (Fig. 2) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 

TRANSISTOR 

SWITCHING SWITCHING 
LOSSES LOSSES 

in the diode in the tansistor 
due to the diode 

OFF : P3 Watts P5Watts 
ON: P4 Watts (Fig. 3) 

(Fig. 3 & 4) 

~.----------.--------

JUl 
I 

++T 
+------+ 

F = 1/T 0= tiT 

l IL 

TU "A" 

LOAD 

L~,,~~~;~~~:~~~~-------------------------3'6 
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STT A3006P(I) 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 

Rd 

Fig. 3: TURN-OFF CHARACTERISTICS 

v 
\----IL 

TRANSISTOR 

VR 

trr=la+lb S=lb/ta 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

o~-------~ 

1.1VF 

o~--~tf~r-----

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 

Vta = 1.15 V 
Rd = 0.011 Ohm 

(Max values at 125"C) 

Reverse losses : 

P2 = VR . IR. (1 - o) 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X S) X F 
6 X d/Ffdt 

VR X lAM X h X ( s + 2 ) X F 
+ 2 X d/Fidt 

Turn-off losses (in the diode): 

P3 = VR X IRM 2 X s X F 
6 xdiFidt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax. ttr. F 

_41_6 ----------- ID SCiS·THOMSON 
'Jio ltll!~ii:ill@~1rnli:UIIJ@I\J~Ii:~ -------------
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Fig 5 : Conduction losses versus average current 
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Fig 7 :Switching ON losses versus diF/dt 
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Fig 9 : Forward voltage drop versus forward 
current 
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STT A3006P(I) 

Fig 6 : Switching OFF losses versus diF/dt 

P3(W) 
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Fig 8 : Switching losses in transistor due to the 
diode 

P5(W) 
30.0 

Tj=12soc- F=1DkHz -VR:4oov 1 
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22.5 
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Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 

K 
1 k• Zth(J-c) (tp /)) 

Rth(J-C) 

,.,,. ~~~~~~::~?:',_© _____________ 51_6 

383 



STT A3006P(I) 

Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Fig 13: Softness factor (tb/ta) versus diF/dt 
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Fig 15 : Transient peak forward voltage versus 
diF/dt 
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Fig 12 : Reverse recovery time versus diF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125.C) 

1\ 
\. 

' 

3.25 
3.00 
2.75 
2.50 
2.25 
2.00 
1.75 
1.50 
1.25 
1.00 
0.75 
0.50 

"" S factor 
.......... 

............. ...__ 
IRM ---

f.--- Tj~ 
0 25 50 75 100 125 150 

Fig 16 : Forward recovery time versus diF/dt 
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STTB3006P(I) 

TURBOSWITCH TM "8". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 30A 

VRRM 600V 

lrr (!yp) 60ns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

• SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• UL TRA-FAST,SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

• DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

K ~~~~~~~~ A 

SOD93 
(Plastic) 

STIB3006P 

A 

Isolated 
DOP31 

(Plastic) 

STIB3006PI 

A 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in SOD93 and in isolated DOP31, these 
600V devices are particularly intended for use on 
240V domestic mains. 

Value Unit 

600 v 

600 v 

50 A 

IFRM Repetitive peak forward current (tp = 5 JlS, f =1kHz) 700 A 

Tj Max operating junction temperature -65 to 150 ·c 

Tstg Storage temperature -65 to 150 ·c 

TM : TURBOSWITCH is a trademark of SGS·THOMSON Microelectronics. 

June 1 993 Ed : 2A 1/4 
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STTB3006P(I) 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rth(J-c) Junction to case thermal STIB3006P 
resistance STIB3006PI 

P1 Conduction power dissipation IF(AV) = 30A 0 =0.5 
(see fig. 5) STIB3006P Tc= 85'C 

STIB3006PI Tc= 45°C 

Pmax Total power dissipation STIB3006P Tc= OC 

Pmax = P1 + P3 (P3 = 10% P1) STIB3006PI Tc=OC 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.S) 

Symbol Parameter Test Conditions 

VF Forward voltage drop IF=30A Tj =25°C 
Tj = 125'C 

IR .. Reverse leakage current VR =0.8 Tj = 25°C 
XVRRM Tj = 125°C 

Test pulses Widths: • tp = 380 11s. duty cycle< 2% 

"tp =5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.6) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25°C 
recovery time IF= 0.5 A IR= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50A/1J.S VR =30V 

IRM Maximum Tj = 125°C VR =400V IF =30A 
reverse diF/dt = -240 A/IJ.S 
recovery current d I Fldt = -500 A/IJ.S 

S factor Softness factor Tj = 125°C VR=400V IF =30A 
diF/dt = -500 A/IJ.S 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25°C 
recovery time IF =30 A, diF/dt = 240 AIIJ.S 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25°C 
voltage IF =30A, diF/dt = 240 AIIJS 

IF =150A, diF/dt = 500 AIIJ.S 

TBD :To Be Defined 

Min 

Min 

Min 

Value Unit 

OC!W 

w 

w 

Typ Max Unit 

1.4 v 
1.3 v 
150 ~ 
5.0 rnA 

Typ Max Unit 

ns 
60 

110 

A 
TBD 

TBD 

I 
TBD 

Typ Max Unit 

ns 
TBD 

v 
TBD 

TBD 

_21_4 ___________ ID SGS-ntOMSON ------------
'11. iJJO©Oil!ilrn~~©VGl@lillO©~ 

386 



STTB3006P(I) 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, demagne-

tization and rectification. In such applications (fig.1 
to fig.4), the way of calculating the power losses is 
given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 :SNUBBER DIODE. 

PW~~ -RJl 
:.l 

F=11T O=!IT 

T 
Fig. 3 : DEMAGNETIZING DIODE. 

TOTAL LOSSES 
due to the diode 

P = P1+ P2+ P3+ P4 Watts 

REVERSE 
LOSSES 

P2Watts 
(Fig. 5) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 6 & 7) 

Fig. 2 :CLAMPING DIODE. 

-RJL PW~-

:.l 

F = 1/T 0= tiT 

Fig. 4: RECTIFIER DIODE. 

• 

T 
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STTB3006P(I) 

APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR J 
r-- I ""-

Vto VF 
IR 

Fig. 6: TURN-OFF CHARACTERISTICS 

v 

v 

trr:ta+tb 
S:tblta 

diF/dt FREEWHEELING 
. OPERATION 

RECTIFIER 
OPERATION 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

diFidt 
I Fmax 

0~----------------

1.1VF 

OL-----~,~,r------~ 

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vta= 1.00 V 

Rd = 0.01 0 Ohm 
(Max values at 125"C) 

Reverse losses : 

P2=VR.IR. (1-o) 

Turn-off losses : 
P3 = VR X IRM 2 X s X F 

6 X d/p/dt 

Turn-off losses: 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 xd/pldt 

L X IRM 2 X F 
2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax . ttr. F 

_41_4 _________________________ ~~~~~~~~:~~ ---------------------------
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STTA5012T(V)1/2 

TURBOSWITCH rM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 25A 

VRRM 1200V 

lrr (typ) 65ns 

VF (max) 1.85V 

FEATURES AND BENEFITS 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all "Freewheel 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

~ Effi 
K1 A1 K2 A1 

STT A5012T(V)1 STTA5012T(V)2 

ISOTOP® 
(Plastic) 

Screw version (*) 

Mode" operations. 
They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 
Packaged in ISOTOP®, this 1200V device is 
particularly intended for use on 3 phase 400V 
industrial mains. 

Value Unit 

1200 v 

1200 v 
50 A 

IFRM Repetitive peak forward current (tp = 51.LS, f= 5kHz) 300 A 

Tj Max operating junction temperature 

Tstg Storage temperature 

(") :Tin plasted Fast·on vers1on is also available (W1thout V suff1x) 
TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectromcs. 
June 1993 Ed: 1A 

150 ·c 
-65 to 150 ·c 

1/5 
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STT A5012T(V)1 /2 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rth(J-c) Junction to case thermal Per diode 
resistance 

Total 

Coupling 

p1 Conduction power dissipation IF(AV) = 25A 0 =0.5 
(see fig. 6) Per diode Tc= 70'C 

Pmax Total power dissipation Per diode 
Pmax = P1 + P3 (P3 = 10% P1) Tc=62'C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=25A Tj =25'C 
Tj = 125'C 

IR .. Reverse leakage current VR =0.8 Tj =25'C 
XVRRM Tj = 125'C 

Test pulses widths: • tp ~ 380 f!S, duty cycle< 2% 

.. tp ~5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5 A IR= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50A!J.lS VR =30V 

IRM Maximum Tj = 125'C VR= 600V IF =25A 
reverse diF/dt = -200 Alf.lS 
recovery current diF/dt = -500 Alf.lS 

S factor Softness factor Tj = 1 25'C VR = 600V IF =25A 
diF/dt = -500 Alf.lS 

TURN-ON SWITCHING (see Fig.8) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25'C 
recovery time IF =25 A, diF/dt = 200 A/J.lS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF =25A, diF/dt = 200 A/J.lS 

IF =40A, diF/dt = 500 Alf.lS 

Min 

Min 

Min 

Value Unit 

1.4 'C/W 

0.75 

0.1 

57 w 

62.5 w 

Typ Max Unit 

2.1 v 
1.9 v 

150 J.lA 
8 mA 

Typ Max Unit 

ns 
60 

110 

A 
TBD 

TBD 

I 
1.2 

Typ Max Unit 

ns 
TBD 

v 
TBD 
TBD 

_21_5 ___________ W SGS-THOMSON 
'II• lll~IIOO\I©rn~~IIO~Oil©lil~IIO~ -------------
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APPLICATION DATA 

The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 

TOTAL LOSSES 

CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 

in the diode in the diode in the diode 

P1 Watts P2Watts OFF : P3 Watts 
(Fig. 6) (Fig. 6) ON: P4 Watts 

(Fig. 7 & 8) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

STTA5012T(V)1/2 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

P5Watts 
(Fig. 7) 

~.-----------+-------~ 

JUL 
t 

+-+T ---

DIODE: 
1 IL 

TURBOSWITCH "A" 

LOAD 

~~~~~~~::~~~ffi _______________________ 3 __ 15 
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STT A5012T(V)1/2 

Fig. 2 :SNUBBER DIODE. Fig. 3 :CLAMPING DIODE. 

PW~ -RJl 
~ 

F=1fT O=tfT 

T 
Fig. 4 : DEMAGNETIZING DIODE. Fig. 5: RECTIFIER DIODE. 

STATIC & DYNAMIC CHARACTERISTICS. POWER LOSSES. 

Fig. 6: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR 

Conduction losses : 

P1 ~ Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vw ~ 1.52 V 

Rd ~ 0.015 Ohm 

T 

J 
I ""-

v (Max values at 125"C,suitable for I peak< 3.IF(av)) 

IR Vto VF 
Reverse losses : 

P2 ~ VR . IR. (1 - 8) 

_41_5 ___________ ID'/, SCS·THDMSDN ------------
• ;, • l;iJll!:i!l@~~~i!:Viill!llmll!:$ 
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APPLICATION DATA (Cont'd) 

Fig. 7: TURN-OFF CHARACTERISTICS 

v 
~----IL 

'I 

I \ : TRANSISTOR 
I' 

' I' 

DIODE 

v 

\ : 
I, 
- - - - - - - - -· VR 

trr = ta + tb S = tb I ta 

diF /dt =VA /L RECTIFIER 
OPERATION 

v 

trr = Ia + tb 
S = tb/ta 

diR/dt 

\ '\ .. \_,' ,, ' ... ------- VA 

Fig. 8: TURN-ON CHARACTERISTICS 

IF 

diFidt 
I Fmax 

1.1VF 

o~----~~~~,------~ 

STT A5012T(V)1!2 

Turn-on losses : 
(in the transistor, due to the diode) 

PS= VR X IRM 2 X(3+ 2xS)xF 
6 X d/p/df 

+ VR X IRM X IL X ( s + 2 ) X F 
2 X d/p/df 

Turn-off losses (in the diode) : 

P3 = VR X IRM 2 X s X F 
6 X d/p/dt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 X d/p/df 

L X IRM 2 X F 
2 

P3, P3' and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 
P4 = 0.4 (VFP- VF) . IF max. ttr. F 
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STT A6006T(V)1 /2 

TURBOSWITCH rM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 2*30A 

VRRM 600V 

trr (typ) 35ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

• SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode 

• ULTRA-FAST RECOVERY. 
• VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage. 

VRSM Non repetitive peak reverse voltage. 

IF(RMS) RMS forward current. 

~ EIIs 
K1 A1 K2 A1 

STT A6006T(V)1 STT A6006T(V)2 

ISOTOP® 
(Plastic) 

Screw version (*) 

in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 
Packaged in ISOTOP, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 
600 v 
50 A 

IFRM Repetitive peak forward current (tp = 51.ls, f= 5kHz) 300 A 

Ti Max operating junction temperature. -65 to 150 ·c 
Tstg Storage temperature. -65 to 150 ·c 

(') : T1n plated Fast-on vers1on IS also available (without V suff1x). 

TM · ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 

Augu&1993 Ed:2A 1/6 
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STT A6006T(V)1 /2 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthO-c} Junction to case thermal Per diode 
resistance 

Total 

Coupling 

P1 Conduction power dissipation Per diode 
(see fig. 2) IF(AV} = 30A 8=0.5 

Tc= 74'C 

Pmax Total power dissipation Per diode 
Pmax= P1 + P3 (P3 = 10% P1) Tc=66'C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=30A Tj =25'C 
Tj = 125'C 

IR .. Reverse leakage current VR=0.8 Tj=25'C 
XVRRM Tj = 125'C 

Test pulses w1dths : • tp = 380 11s. duty cycle< 2% 
••tp =5 ms. duty cycle <2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

trr Reverse Tj=25'C 
recovery IF= 0.5 A IR= 1A lrr= 0.25A 
time IF = 1 A diF/dt =-50A/(-LS VR=30V 

IRM Maximum Tj = 125'C VR=400V IF =30A 
reverse diF/dt = -240 AI(-LS 
recovery current diF/dt = -500 AI(-LS 

S factor Softness factor Tj = 125'C VR=400V IF =30A 
diF/dt = -500 A/(-LS 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

ttr Forward Tj=25'C 
recovery time IF =30A, diF/dt = 240 AI(-LS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF =30A, diF/dt = 240 AI(-LS 

Value Unit 

1.4 'C/W 

0.75 

0.1 

54 w 

60 w 

Min Typ Max Unit 

1.75 v 
1.5 v 
150 ~ 
8 rnA 

Min Typ Max Unit 

ns 
35 

65 

A 
19 

20 

I 
0.40 

Min Typ Max Unit 

ns 
600 

v 
12 

_2,_6-------------------------~~~~~~~::~n ________________________ ___ 
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APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STT A6006T(V)1/2 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 2) (Fig. 2) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 

TRANSISTOR 

JLJl 
I 

..... T 
<-+ 

F = 1/T 0 =tiT 

SWITCHING SWITCHING 
LOSSES LOSSES 

in the diode in the tansistor 
due to the diode 

OFF : P3 Watts P5 Watts 
ON: P4 Watts (Fig. 3) 

(Fig. 3 & 4) 

1 IL 

H "A" 

LOAD 

L!/.~~~~~~::9~~~-----------------------3--'s 
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STT A6006T(V)1 /2 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) ,---- I "---
IR 

Vto VF 

Fig. 3: TURN-OFF CHARACTERISTICS 

v 

v 

~---IL 

TRANSISTOR 

DIODE 

,, ' 
: , :diRidt ,, 

'~ - - - - - - - -· VA 

lrr = Ia + tb S = tb I Ia 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

tlr 

4/6 

v 

Conduction losses : 
P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vw = 1.15 V 

Rd = 0.011 Ohm 
(Max values at 125'C) 

Reverse losses : 
P2 = VR . IR. (1 - o) 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 xd/pldt 

VR X IRM X h X ( s + 2) X F 
+ 2 X d/p/dt 

Turn-off losses (in the diode) : 

P3 = VR X IRM 2 X s X F 
6 X d/p/dt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 
P4 = 0.4 (VFP- VF) . IF max . !fr. F 

~ SGS-THOMSON ------------- ... "J/. liil~li::I'J@~~~Ii::VI'J©!/!Dii::© ___________ .:....__ 
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Fig 5 : Conduction losses versus average current 
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Fig 7 :Switching ON losses versus diF/dt 
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Fig 9 : Forward voltage drop versus forward 
current 

VFM(V) 
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I 

MAXIMUM VALUES I 

I 
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IFM(A) 
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STT A6006T(V)1/2 

Fig 6 :Switching OFF losses versus diF/dt 
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Fig 8 : Switching losses in transistor due to the 
diode 

P5(W) 
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Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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1.0 
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STI A6006T(V)1/2 

Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Fig 13: Softness factor (tb/ta) versus diF/dt 
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Fig 15 : Transient peak forward voltage versus 
diF/dt 
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Fig 12 : Reverse recovery time versus diF/dt 

250 

225 

200 

175 

150 

125 

100 

75 

50 

25 

0 

trr(ns) 

~ 

~\ 
1\r\. 
\ r\.'\.. 
\ ....... 

I~ 

1-IFi1SA 

90% CONFIDENCE Tj=125°C-

VR;.400V_ 

IF=60A 

~ ~=30A ...... r-::::: 
r--

diF/dt(AII£5) 

0 100 200 300 400 500 600 700 800 9001000 

Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125'C) 
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Fig 16: Forward recovery time versus diF/dt 
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STTB6006T(V)1 /2 

TURBOSWITCH ™ "B". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 2*30A 

VRRM 600V 

trr (typ) 60ns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

• SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARITY LOW FORWARD VOLTAGE. 

• DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 
TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

~ EID 
K1 A1 K2 A1 

STTB6006T(V)1 STTB6006T(V)2 

ISOTOP® 
(Plastic) 

Screw version (*) 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in ISOTOP these 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 

600 v 

50 A 

IFRM Repetitive peak forward current (tp = 5 ~s. f =1kHz) 700 A 

Tj Max operating junction temperature -65 to 150 ·c 

Tstg Storage temperature -65 to 150 ·c 
n: Tin plated Fast-on version IS also available (without v SUffiX). 
TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics 

June 1993 Ed : 2A 1/4 
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STTB6006T(V)1/2 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal Per diode 
resistance 

Total 

Coupling 

P1 Conduction power dissipation Per diode 
(see fig. 5) IF(AV) ~ 30A 1>~0.5 

Tc~ 74'C 

Pmax Total power dissipation Per diode 
Pmax ~ P1 + P3 (P3 ~ 10% P1) Tc~66'C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF=30A Tj ~25'C 
Tj ~ 125'C 

IR .. Reverse leakage current VR ~o.a Tj~25'C 

XVRRM Tj ~ 125'C 

Test pulses widths: • tp = 380 JlS, duty cycle< 2% 
•• tp =5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.6) 

Symbol Parameter Test Conditions 

trr Reverse Tj ~25'C 
recovery time IF= 0.5 A IR~ 1A lrr ~ 0.25A 

IF~ 1 A diF/dt ~-50AII!S VR ~30V 

IRM Maximum Tj ~ 125'C VR ~400V IF ~30A 
reverse diF/dt ~ -240 A/f.LS 
recovery current diF/dt ~ -500 A/f.LS 

S factor Softness factor Tj ~ 125'C VR~400V IF ~30A 
diF/dt~ -240 A/f.LS 
diF/dt ~ -500 AII!S 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter 

ttr Forward 
recovery time 

VFp Peak forward 
voltage 

TBD :To Be Defined 

2/4 

Test Conditions 

Tj ~25'C 
IF ~30 A, diF/dt ~ 240 Alf.LS 
measured at, 1.1 x VFmax 

Tj ~25'C 
IF ~30A, diF/dt ~ 240 A/f.LS 
IF =150A, diF/dt ~ 500 A/f.LS 

Value Unit 

'C/W 

w 

w 

Min Typ Max Unit 

1.4 v 
1.3 v 
150 1-lA 
5 rnA 

Min Typ Max Unit 

ns 
60 

110 

A 
TBD 

TBD 

I 
TBD 
TBD 

Min Typ Max Unit 

ns 
TBD 

v 
TBD 

TBD 

r== SGS·THOMSON ------------- .. "'f/. lilllDtf:ij@~~~tf:~ij@liiJDti:® -------------
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STIB6006T(V)1/2 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, 

demagnetization and rectification. In such 
applications (fig.1 to fig.4), the way of calculating 
the power losses is given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 :SNUBBER DIODE. 

PW~ -RJL 
::-_I_. 

F:1/T O=t!T 

T 
Fig. 3 : DEMAGNETIZING DIODE. 

TOTAL LOSSES 
due to the diode 

P = P1 + P2+ P3+ P4 Watts 

REVERSE 
LOSSES 

P2Watts 
(Fig. 5) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 6 & 7) 

Fig. 2 :CLAMPING DIODE. 

-RJL Pw:_ 
::-_I_. 

F:1/T 0=1/T 

Fig. 4 : RECTIFIER DIODE. 

T 

~~~~~~~::~~~$ _______________________ 3 __ M 
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STTB6006T(V)1/2 

APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 

---- I '-
IR 

Vto VF 

Fig. 6: TURN-OFF CHARACTERISTICS 

v 

v 

trr :ta + tb 
S =lb/ta 

diF/dt FREEWHEELING 
OPERATION 

RECTIFIER 
OPERATION 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

dlf/dl 
I Fmax 

0 "----------~ 

1.1VF 

OL---~~~~,-----

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vta= 1.00 V 

Ad = 0.010 Ohm 
(Max values at 125'C) 

Reverse losses : 

P2=VR.IR. (1-o) 

Turn-off losses : 

P3 = VR X IRM 2 X s X F 
6 X dfFidt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 xdiFidt 

L X IRM 2 X F 
2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax. ttr. F 

-~-4 ______________ ~~~~~~~~~~~ ---------------
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STT A9012T(V)1 /2 

TURBOSWITCH TM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 45A 

VRRM 1200V 

trr (typ) 65ns 

VF (max) 1.85V 

FEATURES AND BENEFITS 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY .. 

• VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all "Freewheel 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

~ Effi 
K1 A1 K2 A1 

STTA9012T(V)1 STT A9012T(V)2 

ISOTOP® 
(Plastic) 

Screw version (*) 

Mode" operations. 
They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 
Packaged in ISOTOP®, this 1200V device is 
particularly intended for use on 3 phase 400V 
industrial mains. 

Value Unit 

1200 v 
1200 v 
150 A 

IFRM Repetitive peak forward current (tp = 5 IJ.S, . f = 5kHz) 900 A 

Tj Max operating junction temperature 150 ·c 

Tstg Storage temperature -65 to 150 ·c 
(") :Tin plasted Fast-on version is also available (Without V suf11x). 
TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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STTA9012T(V)1/2 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

RthU-c) Junction to case thermal Per diode 
resistance 

Total 

Coupling 

P1 Conduction power dissipation IF(AV) = 45A i5 =0.5 
(see fig. 6) Per diode TC= 70'C 

Pmax Total power dissipation Per diode 
Pmax = P1 + P3 (P3 = 10% P1) Tc=62'C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 

Symbol Parameter Test Conditions 

VF Forward voltage drop IF=45A Tj =25'C 
Tj = 125'C 

IR .. Reverse leakage current VR =0.8 Tj =25'C 
XVRRM Tj = 125'C 

Test pulses widths: • tp = 380 f!S, duty cycle< 2% 
''tp =5 ms, duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25'C 
recovery time IF= 0.5 A IR= 1A lrr= 0.25A 

IF= 1 A diF/dt =-50A!JlS VR =30V 

IRM Maximum Tj = 125'C VR= 600V IF =45A 
reverse diF/dt = -360 AfJlS 
recovery current diF/dt = -500 AfJlS 

S factor Softness factor Tj = 125'C VR = 600V IF=45A 
diF/dt = -500 A/JlS 

TURN-ON SWITCHING (see Fig.8) 

Symbol Parameter Test Conditions 

ttr Forward Tj =25'C 
recovery time IF =45 A, diF/dt = 360 AIJ1S 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25'C 
voltage IF =45A, diF/dt = 360 A!JlS 

IF =40A, diF/dt = 500 A!JlS 

Min 

Min 

Min 

Value Unit 

0.85 'C!W 

0.48 

0.1 

94 w 

104 w 

Typ Max Unit 

2.05 v 
1.85 v 

200 1-lA 
12 mA 

Typ Max Unit 

hs 
65 

115 

A 
TBD 

TBD 

I 
1.2 

Typ Max Unit 

ns 
TBD 

v 
TBD 
TBD 

_215 ___________ ID'J. SliS-11fOMSON ------------
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APPLICATION DATA 

The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 6) (Fig. G) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

JUL 
t 

<-+T 
<------+ 

F = 1/T 0 :tiT 

SWITCHING 
LOSSES 

in the diode 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 7 &8) 

DIODE: 
TURBOSWITCH "A" 

STT A9012T(V)1 /2 

SWITCHING 
LOSSES 

in the tansistor 
due to the diode 

PSWatts 
(Fig. 7) 

l IL 

LOAD 
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STT A9012T(V)1/2 

Fig. 2 :SNUBBER DIODE. Fig. 3 : CLAMPING DIODE. 

PW~ ~ 
:::...I... 

PW~ ~ 
:::...I... 

f=11T 0=1/T F=1/T O=IIT 

T 
Fig. 4 : DEMAGNETIZING DIODE. Fig. 5: RECTIFIER DIODE. 

• 

STATIC & DYNAMIC CHARACTERISTICS. POWER LOSSES. 

Fig. 6: STATIC CHARACTERISTICS 

IF 

Rd 

VR 

Conduction losses : 

P1 = V10. IF(AV) +Rd. IF2(RMS) 

with 
Vw = 1.57V 

Rd = 0.006 Ohm 

T 

(Max values at 125°C,suitable for I peak< 3.1F(av)) 
) 

-;::::::::= 
I "" 

v 

Reverse losses : 
IR VtQ Vf 

P2 = VR. IR. (1 - 8) 

_41_5 ___________ Ji!ii SGS·THOMSON ------------
., •• I:\JDIOUJ@rn~rn©1i"lil@IIJ010il5 
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APPLICATION DATA (Cont'd) 

Fig. 7: TURN-OFF CHARACTERISTICS 

v 

v 

'\-----IL 

1 : TRANSISTOR 
I \: 

I, 

DIODE 

,I ' 

, :diR/dt 
I' 1: 

- - - - - - - - -· VR 

trr = ta + tb S = tb I ta 

diF /dt = VR /L RECTIFIER 
OPERATION 

v 

trr = Ia + tb 
S = tb/ta 

' 
', diR/dt 
' ' ' \ : \,"'' .. ------- v 

\ .. ' A 

Fig. 8: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

0 .___ _______ ~ 

1.1VF 

tfr 

STTA9012T(V)1/2 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 xdiFidt 

+ VR X IRM X IL X ( s + 2 ) X F 
2 xdiFidt 

Turn-off losses (in the diode) : 

P3 = VR X IRM 2 X s X F 
6 X dfF/dt 

Turn-off losses : 
(with non negligible serial inductance) 

P3' = VR X IRM 2 X s X F + 
6 X dfFidt 

L X IRM 2 X F 
2 

P3, P3' and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IF max. ttr. F 

L~~o~~~;~~~:~~~$--------------5/5 
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STT A 12006T(V)1 /2 

TURBOSWITCH TM "A". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 2*60A 

VRRM 600V 

trr (typ) 45ns 

VF (max) 1.5V 

FEATURES AND BENEFITS 

• SPECIFIC TO "FREEWHEEL MODE" OPERA
TIONS: Freewheel or Booster Diode. 

• ULTRA-FAST RECOVERY. 
• VERY LOW OVERALL POWER LOSSES IN 

BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

• HIGH FREQUENCY OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all "Freewheel Mode" 
operations and is particularly suitable and efficient 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

IFRM Repetitive peak forward current 
(tp = 5 flS, f =5kHz) 

TJ Max operating junction temperature 

Tstg Storage temperature 

('): T1n plated Fast-on version is also available (without V suff1x). 

K2 A2 

~ EIE 
K1 A1 K2 A1 

STIA12006T(V)1 STIA12006T(V)2 

ISOTOP® 
(Plastic) 

Screw version (*) 

in Motor Control Freewheel applications an~ in 
Booster diode applications in Power Factor Control 
circuitries. 
Packaged in ISOTOP, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 
600 v 

Per diode 150 A 

Per diode 450 A 

-65 to 150 ·c 

-65 to 150 ·c 

TM : ISOTOP and TURBOSWITCH are trademarks of SGS·THOMSON Microelectronics. 

August 1993 Ed : 2A 1/6 
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STT A 12006T(V)1 /2 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rthu-c) Junction to case thermal Per diode 
resistance 

Total 

Coupling 

P1 Conduction power dissipation Per diode 
(see fig. 2) IF(AV) = 60A 8=0.5 

Tc= 58"C 

Pmax Total power dissipation Per diode 
Pmax = P1 + P3 (P3 = 10% P1) Tc=48"C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 

Symbol Parameter Test Conditions 

VF Forward voltage drop IF=60A Tj =25"C 
Tj = 125"C 

IR .. Reverse leakage current VF! =0.8 Tj =25"C 
X VRRM Tj = 125"C 

Test pulses w1dths: • tp = 380 !IS, duty cycle< 2% 

•• tp = 5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.3) 

Symbol Parameter Test Conditions 

trr Reverse Tj =25"C 
recovery time IF= 0.5 A IR = 1A lrr = 0.25A 

IF= 1 A diF/dt =-50Aif.lS VR =30V 

IRM Maximum Tj = 125"C VR=400V IF =60A 
reverse diF/dt = -480 A/f.lS 
recovery current diF/dt = -500 A/f.lS 

S factor Softness factor Tj = 125"C VR = 400V IF=60A 
diF/dt = -500 A/f.lS 

TURN-ON SWITCHING (see Fig.4) 

Symbol Parameter Test Conditions 

ltr Forward Tj=25"C 
recovery time IF =60 A, diF/dt = 480 Alf.lS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25"C 
voltage IF =60A, diF/dt = 480 A/f.lS 

Value Unit 

085 ·crw 
0.47 

0.1 

108 w 

120 w 

Min Typ Max Unit 

1.75 v 
1.5 v 
200 f.lA 
12 rnA 

Min Typ Max Unit 

ns 
45 

80 

A 
38 

24 

I 
0.37 

Min Typ Max Unit 

ns 
700 

v 
14 

_21_6 _____________ £Ifi ~~~;ID~v~:G!~n -------------
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APPLICATION DATA 

The TURBOSWITCH "A" is especially designed to 
provide the lowest overall power losses in any 
"FREEWHEEL Mode" application (Fig.1) 
considering both the diode and the companion 

STT A 12006T(V)1 /2 

transistor, thus optimizing the overall performance 
in the end application. 
The way of calculating the power losses is given 
below: 

TOTAL LOSSES 

CONDUCTION REVERSE 
LOSSES LOSSES 

in the diode in the diode 

P1 Watts P2Watts 
(Fig. 2) (Fig. 2) 

Fig. 1 :"FREEWHEEL" MODE. 

SWITCHING 
TRANSISTOR 

t 
._.T --

F = 1/T 0 =tiT 

SWITCHING SWITCHING 
LOSSES LOSSES 

in the diode in the tansistor 
due to the diode 

OFF : P3 Watts PSWatts 
ON: P4 Watts (Fig. 3) 

(Fig. 3 &4) 

l IL 

Lll.~~~;~~::~~~$ _______________________ 3 __ 16 
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STT A 12006T(V)1/2 

APPLICATION DATA (Cont'd) 

Fig. 2: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR ) 
r-- I " Vto Vf 

IR 

Fig. 3: TURN-OFF CHARACTERISTICS 

v 
'\-----IL 

TRANSISTOR 

DIODE 

I :' :diR/dl 
RM \: ,. 

• - - - - - - - -· VR 

lrr = Ia + lb S = lb I Ia 

Fig. 4: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vw = 1.15 V 

Rd = 0.0055 Ohm 
(Max values at 125'C) 

Reverse losses : 

P2 = VR . IR. (1 - o) 

Turn-on losses : 
(in the transistor, due to the diode) 

P5 = VR X IRM 2 X ( 3 + 2 X s) X F 
6 xd/pldt 

VR X IRM X h X ( s + 2) X F 
+ 2 xd/p/dt 

Turn-off losses (in the diode): 

p3 = VR X IRM 2 X S X F 
6 X d/p/dt 

P3 and P5 are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IF max . ttr. F 

4/6 ~ SCS·THOMSON -------------- a.'Y/. II:IIO©[;J@~~~©~[;J@Ii!Oii:~ -------------
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Fig 5 : Conduction losses versus average current 

P1(W) 
120,-.--.~T~~-,--,--.--,-,--,--,-, 

~~~-+~0~=~0-~1-4~0~=~0~.2~-~ 100 

80 

5 10 15 20 25 30 35 40 45 50 55 60 

Fig 7 :Switching ON losses versus diF/dt 

P4(W) 
7 

Tj=125•C -F=1 OOkHz -IF=IF(AV) 

6 

5 

4 r--.. 
I 
I 

3 

2 J 

1/ 

diF/dt(A/1-t") 
0 0 200 400 600 800 1 000 1200 

Fig 9 : Forward voltage drop versus forward 
current 

VFM(V) 
3.50 

MAXIMUM VALUES 
3.00 

2.50 

2.00 

1.50 

1.00 -0.50 

0.00 
1 

--f-

10 

Tj=125'C VI 
v 

...-

IFM(A) 

100 1000 

STIA12006T(V)1/2 

Fig 6 :Switching OFF losses versus diF/dt 

P3(W) 
2.00 

Tj=125'C 

F=20kHz 

VR=400V 

-1-::: 
t%:: ::::::-~ 

If 

L12JA 

~ 
............ 

........... ~ --:e: :..---
~ t::::;: ~ IL=60A 

IL=30A 

1.75 

1.50 

1.25 

1.00 

0.75 

0.50 

0.25 

0.00 / diF/dt(AiiLS) 

./ 

~ 
v 

r--

0 100 200 300 400 500 600 700 800 9001000 

Fig 8 : Switching losses in transistor due to the 
diode 

P5(W) 
100 

87.5 

75.0 

62.5 

50.0 

37.5 

25.0 

12.5 

00.0 

TJ=125'C 

F=10kHz 

f-VR=400V 

r--. 
I 
I J..-.. 

II 
v 

....... 
-~- IL=120A 

I 
IL=60A 

' 
I I 

diF/dt(A/ps) IL=30A 

0 1 00 200 300 400 500 600 700 800 900 1 000 

Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 

K•[Zth(J-c)/Rth(rc)J 
1.0 

1- /)•05 = 
I _./[:7' 

0.5 \)·0 2 0? 
-:1: 
3:} 

0.2 
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-

p 

10E-01 1 oE~oo 
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STTA12006T(V)1/2 

Fig 11 : Peak reverse recovery current versus 
diF/dt 

55 
50 
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40 
35 
30 
25 
20 
15 
10 
5 
0 

IRM(A) 

90% CONFIDENCE Tj:125°C 

VR,;,400V I 
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~ 

IF!30A ~ 
~ I 

# 
diF/Jt(Ai!LS) , 

/ 
/ ~ 
~ 

0 100 200 300 400 500 600 700 BOO 9001000 

Fig 13: Softness factor (tb/ta) versus diF/dt 

O.BO 
0.75 
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0.55 
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0.35 
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S factor 
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" 

Typical values TJ=125"C 

IF~2xiF~av) 

VR:400V 

-
diF/dt(Ai!LS) 

0 100 200 300 400 500 600 700 BOO 9001000 

Fig 15 : Transient peak forward voltage versus 
diF/dt 
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Fig 12 : Reverse recovery time versus diF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 16 : Forward recovery time versus diF/dt 
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STTB12006T(V)1 /2 

TURBOSWITCH ™ "B". ULTRA-FAST HIGH VOLTAGE DIODE 

MAIN PRODUCTS CHARACTERISTICS 

IF(AV) 2*60A 

VRRM 600V 

trr (typ) 65ns 

VF (max) 1.3V 

FEATURES AND BENEFITS 

a SPECIFIC TO THE FOLLOWING OPERA
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

• ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

• VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

" DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600Vto 1200V. 
TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRSM Non repetitive peak reverse voltage 

IF(RMS) RMS forward current 

8;3 Effi 
K1 A1 K2 A1 

STTB12006T(V)1 STTB12006T(V)2 

ISOTOP® 
(Plastic) 

Screw version (*) 

of an SMPS as snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in ISOTOP, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 

Value Unit 

600 v 

600 v 

150 A 

IFRM Repetitive peak forward current (tp = 5 flS, f =1kHz) 2100 A 

Tl Max operating junction temperature -65 to 150 ·c 

Tstg Storage temperature -65 to 150 ·c 
n: Tin plated Fast-on verSIOn IS also available (without v SUffiX). 
TM: ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 

August 1993 Ed : 2A 1/4 
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STTB12006T(V)1 /2 

THERMAL AND POWER DATA 

Symbol Parameter Conditions 

Rth(j-c) Junction to case thermal Per diode 
resistance 

Total 

Coupling 

P1 Conduction power dissipation Per diode 
(see fig. 5) IF(AV) = 60A (i =0.5 

Tc= 58"C 

Pmax Total power dissipation Per diode 
Pmax = P1 + P3 (P3 = 10% P1) Tc=48"C 

STATIC ELECTRICAL CHARACTERISTICS (see Fig.S) 

Symbol Parameter Test Conditions 

VF . Forward voltage drop IF =60A Tj =25"C 
Tj = 125"C 

IR .. Reverse leakage current VR =0.8 Tj =25"C 
,X VRRM Tj = 125"C 

Test pulses widths: • tp = 380 J.!S, duty cycle< 2% 

•• tp = 5 ms , duty cycle< 2% 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING (see Fig.G) 

Symbol Parameter Test Conditions 

lrr Reverse Tj =25"C 
recovery time IF= 0.5 A IR= 1A lrr = 0.25A 

IF= 1 A diF/dt =-50A!!!S VR =30V 

IRM Maximum Tj = 125"C VR = 400V IF=60A 
reverse d I Fldt = -480 A/!!S 
recovery current 

S factor Softness factor Tj = 125"C VR=400V IF =60A 
d I Fldt = -500 AI!!S 

TURN-ON SWITCHING (see Fig.7) 

Symbol Parameter Test Conditions 

ltr Forward Tj =25"C 
recovery time IF =60 A, diF/dt = 480 Al!lS 

measured at, 1.1 x VFmax 

VFp Peak forward Tj =25"C 
voltage IF =60A, diF/dt = 480 Al!lS 

TBD :To Be Defined 

Value Unit 

085 "C!W 

0.47 

0.1 

108 w 

120 w 

Min Typ Max Unit 

1.4 v 
1.3 v 
200 ~ 

9 mA 

Min Typ Max Unit 

ns 
65 

115 

A 
TBD 

I 
TBD 

Min Typ • Max Unit 

ns 
TBD 

v 
TBD 

_21_4 _________________________ ~~~~~~~~:~n----------------------------
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STIB12006T(V)1 /2 

APPLICATION DATA 

The TURBOSWITCH "B" is especially designed to 
provide the lowest overall power losses in any 
application such as snubbing,clamping, 

demagnetization and rectification. In such 
applications (fig.1 to fig.4), the way of calculating 
the power losses is given below : 

CONDUCTION 
LOSSES 

P1 Watts 
(Fig. 5) 

Fig. 1 :SNUBBER DIODE. 

T 
Fig. 3 : DEMAGNETIZING DIODE. 

TOTAL LOSSES 
due to the diode 

P = P1 + P2+ P3+ P4 Watts 

REVERSE 
LOSSES 

P2Watts 
(Fig. 5) 

SWITCHING 
LOSSES 

OFF : P3 Watts 
ON: P4 Watts 

(Fig. 6 & 7) 

Fig. 2 : CLAMPING DIODE. 

-R-Jl PW';,_ 
::-_I_. 

F = 1/T 0 =tiT 

Fig. 4 : RECTIFIER DIODE. 

T 
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STTB12006T(V)1/2 

APPLICATION DATA (Cont'd) 

Fig. 5: STATIC CHARACTERISTICS 

I 
IF 

Rd 

VR J 
r-- I ""'-

IR 
Vto VF 

Fig. 6: TURN-OFF CHARACTERISTICS 

v 

v 

trr = ta + tb 
S =lb/la 

diF/dl FREEWHEELING 
OPERATION 

RECTIFIER 
OPERATION 

Fig. 7: TURN-ON CHARACTERISTICS 

IF 

I Fmax 

v 

Conduction losses : 

P1 = Vto. IF(AV) +Rd. IF2(RMS) 

with 
Vta = 1.00 V 

Rd = 0.005 Ohm 
(Max values at 125°C) 

Reverse losses : 

P2 = VR . IR. (1 - o) 

Turn-off losses : 

P3 = VR X IRM 2 X s X F 
6 X d/p/dt 

Turn-off losses : 
(with non negligible serial inductance) 

p3, = VR X IRM 2 X S X F + 
6 xd/p/dt 

LX IRM 2 X F 
2 

P3 and P3' are suitable for power MOSFET and 
IGBT 

Turn-on losses : 

P4 = 0.4 (VFP- VF) . IFmax. ttr. F 

_414 ___________ I,i;i SliS·THOMSON 
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BYT 01-200~400 

FAST RECOVERY RECTIFIER DIODES 

FAST RECOVERY RECTIFIER 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTORS CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(AV) Average Forward Current * 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation * 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

• On infmite heatsink w1th 1 Omm lead lengh. 

June 1989 

tp $ 101lS 

Ta = 70°C 
0 = 0.5 

tp = 10ms 
Sinusoidal 

T a= 70°C 

F-126 
(Plastic) 

Value 

30 

1 

30 

1.33 

- 40 to+ 150 

BYT 01-

200 300 

200 300 

220 330 

Value 

60 

Unit 

A 

A 

A 

w 
oc 

Unit 
400 

400 v 
440 v 

1/4 
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BVT 01·200 ~ 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 1oooc 

VF Ti = 25°C IF= 1A 

T1 = 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

1rr T1 = 25°C IIF = 1A diF/dt =- 15Aii!S 

T1 = 25°C IIF =0.5A IR = 1A 

Min. 

Min. 

VR =30V 

lrr = 0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

1JRM diFidt =- 50AIIls I T1 = 1oooc Vee =200V IF= 1A 

lAM diF/dt =- 50AIIl5 I Lp ,;; 0.05J.lA See figure 12 

To evaluate the conduction losses use the following equations : 

Typ. 

Typ. 

Typ. 

35 

1.5 

VF = 1.05 + 0.145 IF p = 1.05 X IF(AV) + 0.145 IF2(RMS) 

2/4 

422 

Max. Unit 

20 llA 
_0.5 rnA 

1.5 v 
1.4 

Max. Unit 

55 ns 

25 

Max. Unit 

50 ns 

2 A 
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Fig.1 -Maximum average power dissipation 
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BYT 01-200 ---7 400 
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Fig. 7 - Recovery time versus diF/dt. 
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Fig .11 - Dynamic parameters versus 
i unction temperature. 
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SMBYT01 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• SURFACE MOUNT DEVICE 

DESCRIPTION 

Single high voltage rectifier ranging from 200V to 
400 V suited for Switch Mode Power Supplies and 
other power converters. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Non repetitive surge peak forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

THERMAL RESISTANCE 

Symbol Parameter 

Rth 0-1) Junction-leads 

August 1993 Ed: 1A 

200 

200 

SODS 
(Plastic) 

TI=110°C 
li=0.5 

tp=10ms 
sinusoidal 

Value 

10 

1 

30 

- 40 to+ 150 
- 40 to+ 150 

SMBYT01-

300 400 

300 400 

Value 

25 

Unit 

A 

A 

A 

oc 
oc 

Unit 

v 

Unit 

°C/W 

1/4 
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SMBYT01 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IF= 1 A 

Tj = 1oooc 

IR ** Tj = 25°C VR= VRRM 

Ti = 1oooc 

Pulse test : • tp = 380 flS, duty cycle< 2% 

•• tp = 5 ms, duty cycle < 2 % 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr T1 = 25°C IF= 0.5A 
IR= 1A 

IF= 1A 
VR=30V 

Min. 

Min. 

lrr = 0.25A 

diF/dt = -15A/f.LS 

TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 

Symbol Test Conditions Min. 

tJRM Vee= 200V IF= 1A Lp ~ 0.05f.LH 

IRM Tj = 1oooc diF/dt = -50A/f.LS 

To evaluate the conduction losses use the following equation : 
P = 1.1 X IF(AV) + 0.25 X IF2(RMS) 

Voltage(V) 200 300 400 

Marking 82 83 84 

Laser marking 
Logo indicates cathode 

426 

Typ. Max. Unit 

1.5 v 

1.4 

20 f.LA 

0.5 mA 

Typ. Max. Unit 

25 ns 

60 

Typ. Max. Unit 

35 50 ns 

1.5 2 A 



Fig.1 : Low frequency power losses versus 
average current. 
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versus overload duration. 
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Fig.2 : Peak current versus form factor. 
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Fig.4 : Relative variation of thermal impedance 
junction to lead versus pulse duration. 
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Fig. 7 : Recovery time versus diF/dt. 
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Fig.11 : Dynamic parameters versus junction 
temperature. 
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BYT 03-200---7400 

FAST RECOVERY RECTIFIER DIODES 

FAST RECOVERY RECTIFIER 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIERS IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(AV) Average Forward Current * 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation * 

Tstg Storage and Junction Temperature Range 
TJ 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

*On infinite heatsink with 10mm lead lengh 

June 1989 

tp ~ 10J.lS 

Ta = 65°C 
0 = 0.5 

tp = 10ms 
Sinuso"idal 

T a= 65°C 

I 
;: 

I 
D027A 
(Plastic) 

Value 

60 

3 

60 

4.2 

-40 to+ 150 

BYT 03-

200 300 

200 300 

220 330 

Value 

20 

Unit 

A 

A 

A 

w 
oc 

Unit 
400 

400 v 
440 v 

1/4 
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BYT 03-200 --7 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR Ti = 25°C VR = VRRM 

T1 = 1oooc 
VF Ti = 25°C IF= 3A 

T1 = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C I IF= 1A di F/d! = - 1 5Af!lS 

IIF =0.5A IR = 1A 

Min. 

Min. 

·VR = 30V 

lrr =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS - Without Series Inductance 

Symbol Test Conditions Min. 

IIRM diF/dt =- 50AI!ls I T1 = 100°C Vee = 200V IF= 3A 

lAM diF/dt =- 50AI!lS I Lp , 0.05!-IH 

To evaluate the conduction losses use the following equations : 
VF = 1.1 + 0.050 IF p = 1.1 X IF (AV) + 0.050 IF2(RMS) 

2/4 

430 

Typ. Max. Unit 

20 llA 

0.5 mA 

1.5 v 
1.4 

Typ. Max. Unit 

55 ns 

25 

Typ. Max. Unit 

35 50 ns 

1.5 2 A 
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BVT 03·200 ~ 400 
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SMBYT03 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

• SURFACE MOUNT DEVICE 

DESCRIPTION 

Single high voltage rectifier ranging from 200V to 
400 V suited for Switch Mode Power Supplies and 
other power converters. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Non repetitive surge peak forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

THERMAL RESISTANCE 

Symbol Parameter 

Rth 0-1) Junction-leads 

August 1993 Ed: 1A 

200 

200 

SOD15 
(Plastic) 

TI=55°C 
li= 0.5 

tp=10ms 
sinusoidal 

Value 

10 

3 

60 

- 40 to+ 150 
-40!0+150 

SMBYT03-

300 400 

300 400 

Value 

20 

Unit 

A 

A 

A 

oc 
oc 

Unit 

v 

Unit 

ocrw 

1/4 
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SMBVT03 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF. Tj=25°C IF=3A 

Ti = 1oooc 

IR •• Tj=25°C VR=VRRM 

Tj = 100°C 

Pulse test : * tp = 380 J.1S, duty cycle < 2 % 
•• tp = 5 ms, duty cycle< 2% 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj=25°C IF=0.5A 
IR= 1A 

IF= 1A 
VR=30V 

Min. 

Min. 

lrr= 0.25A 

diF/dt = -15N)lS 

TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 

Symbol Test Conditions 

tiRM Vcc=200V IF=3A Lp$0.05J.LH 

IRM Tj = 100°C diF/dl = -50NJlS 

To evaluate the conductio,n losses use the following equation : 
p = 1.1 X IF(AV) + 0.08 X h='"(RMS) 

Voltage(V) 200 300 400 

Marking C2 C3 C4 

Laser marking 
Logo indicates cathode 

Min. 

Typ. Max. Unit 

1.5 v 
1.4 

20 !lA 
0.5 rnA 

Typ. Max. Unit 

25 ns 

60 

Typ. Max. Unit 

35 50 ns 

1.5 2 A 

-~-4------------------------~!~~~~g~~:n --------------------------
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Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 
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Fig.4 : Relative variation of thermal impedance 
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Fig.7: Recovery time versus diF/dt. 
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BYT OSP-200 --7 400 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

iF AM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

iFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Test Conditions 

Junction-case 

June 1989 

Cathode connected to case 

tp < 10~tS 

Tease = 120°C 
1i = 0.5 

lp =tOms 
sinusoidal 

T case = 100oc 

T0220AC 
(Plastic) 

Value 

130 

16 

8 

100 

20 

A 

-40 to+ 150 

BYT08P-

200 300 

200 300 

220 330 

Value 

2.5 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 
400 

400 v 
440 v 

1/5 
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BYT OBP-200 --7 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA T1 = 25°C VA = VAAM 

T1 = 100°C 

VF T1 = 25°C IF= SA 

T1 = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T; = 25°C I IF= 1A di F/dl = - 15Al!lS 

lrr I IF = 0.5A IR = 1A 

Min. 

Min. 

VA =30V 

lrr =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

IIRM di Fldl = - 32Al!lS Vee =200V IF= SA 

di Fldt = - 64Al!lS Lp ~ 0.051-lH T1 = 100°C 

lAM di Fldt = - 32Al!lS 
See Figure 11 

di Fldl = - 64Al!lS 

TURN -OFF OVERVOLTAGE COEFFICIENT- (With Series Inductance) 

Symbol Test Conditions Min. 

C = VAP T1 = 100°C Vee= 120V IF = IF(AV) See note 

Vee 
di Fldt = - SAI!lS Lp = 9!lH See figure 12 

Note : Applicable to BYT 08 P-400 only 

To evaluate the conduction losses use the following equations : 

VF = 1.1 + 0.0241F p = 1.1 X IF(AV) + 0.0241F2(RMS) 

2/5 
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Typ. Max. Unit 

15 !lA 

2.5 rnA 

1.5 v 
1.4 

Typ. Max. Unit 

75 ns 

35 

Typ. Max. Unit 

75 ns 

50 

2.2 A 

2.S 

Typ. Max. Unit 

3.3 



P(W ) 

20 

15 

10 

5 

0 

IM 
(A) 

80 

60 

40 

20 

1,5 

0,5 

/ 
, " ~ 

..,'?j :;,y 
..,v ~/ v 

.... ~/ // 
co~~/. V# F<lkHz 

/h f" j'i /.r 
L" 
0 5 10 
FIGURE 1 :Low frequency power losses versus 
average current. 

'Ml~H~~-~ .. 
I Tp 

r--.... 
T(vj) ~ 100"C 

Vreapplied< 0,8 VRRM -'-
........ 

I'-.. b ~ 0,5 

t'-.. ..... --r-- -
6 B 10 1 2 4 6 8 

FIGURE 3: Non repetitive peak surge current versus 
overload duration. 

~-1·"~ 
I.~~ J 

. ~~1\V)l ~ 2s•c. 
"'(\~ -- oooc 

r;~p- 'IV!l ~ 1 

9'/ 

tplsl 

10 20 30 40 lf(A) 
FIGURE 5: Voltage drop versus forward current. 

60 

so 

40 

30 

20 

10 

0 

0,6 

0,2 

o,., 
InC) 

200 

150 

100 

so 

BVT OSP-200 ---7 400 

~,, \ 
& 

\ tp 

~. ', .. , 
' [\ 1'--- ..... 

' ... 

'r--..... -~~o'W-P~1ow J: t--t--
Prsw I 

0 0,2 0,4 0,6 o.s 
FIGURE 2: Peak current versus fonn factor 

tp(S) 

FIGURE 4: Thermal impedance versus pulse width. 

90% confidence 
1- T(vj) ~ 100"C 

./ 
/ 

---:_ 
-

10 20 40 60 

AGURE 6 ; Recovery charge versus dlffdt· 

/ 

80 diF/dt 
!Alps} 

3/5 

439 



BYT OBP-200 ---7 400 
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Figure 11 :Turn-off switching characteristics (without series inductance). 
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BVT OSP-200 ---7 400 

Figure 12: Turn-off switching characteristics (with series inductance). 
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BVT OSPI-200~400 

FAST RECOVERY RECTIFIER DIODES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED: Capacitance ?pF 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

p Power Diss1pat1on 

Tstg Storage and Junction Temperature Range 
T, 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Test Conditions 

Junction-case 

June 1989 

Insulating voltage 2500 VRMS 

tp 5 10!lS 

T case ; 105°C 
ii;05 

tp; 10ms 
Sinuso·1dal 

T case ; 80°C 

A 

Isolated 
T0220AC 
(Plastic) 

Value 

130 

16 

8 

100 

20 

-40 to+ 150 

BYT OBPI· 

200 300 

200 300 

220 330 

Value 

3.5 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 
400 

400 v 
440 v 

1/5 
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BVT OBPI-200 --7 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Synibol Test Conditions 

lA T1 =25°C VA= VAAM 

T1 = 100°C 

VF T1 = 25°C IF =8A 

T1 = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 =25°C 11F =1A diF/dt =- 15N!!S 

/IF= 0.5A lA = 1A 

Min. 

Min. 

VA= 30V 

lrr =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS ((Without Series Inductance) 

Symbol Test Conditions Min. 

II AM diF/dt =- 32N!!S Vee =200V IF= SA 

di Fldl = - 64A/!1S Lp :<> 0.05!!H T1 = 1oooc 

lAM diFidt =- 32N!!S 
See Figure 11 

diF/dt =- 64N!!S 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C = VAP T1 = 100°C Vee= 120V IF= IF(AV) See note 

Vee diFidt =- BN!IS Lp = 9!!H See Figure 12 

Note : Applicable to BYT 08 Pl-400 only 

To evaluate the conduction losses use the following equations : 

VF = 1.1 + 0.024 IF p = 1.1 X IF(AV) + 0.0241F2(RMS} 
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Typ. Max. Unit 

15 llA 
2.5 rnA 

1.5 v 
1.4 

Typ. Max. Unit 

75 ns 

35 

Typ. Max. Unit 

75 ns 

50 

2.2 A 

2.8 

Typ. Max. Unit 

3.3 



PIW I 

20 

15 

10 

0 

80 

60 

40 

20 

)---- ~ / 

"''? / 
"'V y_ / 

.... ~/ 1'/ 
<:>' 

-
~ql. /b 

,_li /h ~ 
AV 
~ 

5 10 
FIGURE 1 :Low frequency power losses versus 
average current. 

lf{AV) 

!AI 

'Mrnm~-~ 
T 

/TP 
Tj = 100"C 

Vreapphed< O,BVRR~ _ 
0 0.5 

.......... 
~ 

r-... r-. -r-- t--. 

o 10-2 ' ' ' • 10-1 ' • tplsl 

1.5 

0.5 

0 

FIGURE 3: Non repetitive peak surge current versus 
overload duration. 

'-,OO"~ ......... I ~C. ojl"io co"~ ~~ 
,<fl~~ s•c 

"1\/ ·~ 
- ,/' -- oC 

~ - :::::-- 'i - ,oa 
~ ~ 
'¥ 

r--

10 20 30 40 lf{A) 
FIGURE 5 : Voltage drop versus forward currant. 

BYT OBPI-200 --7 400 

) 

60 

40 

20 

0,6 

a, 
InC! 

200 

150 

100 

50 

~,, I 

\ 0 

lp 

,\ ' 
1\. I'.. 1', ._ 

P ~ ;?o IN ..... 
~~ :r 1-- -

0,2 0,4 0,6 0.8 
FIGURE 2: Peak current versus form factor. 

lp{S) 

FIGURE 4 :Thermal impedance versus pulse width. 

90% confidence 

- Tj = 100"C 

/ 

,..v 
v 

-~ -
... ·- ·--- ---

~-

0 
10 20 40 60 80 diF/dt 

!A/psi FIGURE 6: Recovery charge versus dlf/dt· 

3/5 

445 



BYT OBPI-200 --7 400 
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Figure 11 : Turn-off switching characteristics (without series inductance). 
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BYT OBPI-200 -7 400 

Figure 12: Turn-off switching characteristics (with series inductance). 
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BYT OSP-600/800 

FAST RECOVERY RECTIFIER DIODES 

• HIGH REVERSE VOLTAGE CAPABILITY 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 

Tt 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMti.L RESISTANCE 

Test Conditions 

Junction-case 

July 1989 

Cathode connected to case 

tp < 10J.!S 

Tease= 115°C 
0 = 0.5 

tp = 10ms 
sinusoidal 

Tease= 115°C 

T0220AC 
(Plastic) 

Value 

100 

16 

8 

50 

17 

A 

- 40 to+ 150 

BYT OBP-

600 800 

600 BOO 

640 850 

Value 

2 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 

1/3 
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BYT OBP-600/800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 1oooc 

VF T1 = 25°C IF= SA 

T1 = 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IIF = 1A diFidt =- 15A/JlS 

IIF =0.5A IR=1A 

Min. 

Min. 

VR = 30V 

lrr = 0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

IIRM diFidt = - 32AIJ.!S Vee = 200V IF= SA 

diF/dt = - 64A/JlS Lp::; 0.05JlH T1 = 1oooc 

IRM diF/dt = - 32A/JlS 
See Figure 1 

diF/dt = - 64AIJ.lS 

TURN -OFF OVERVOL TAGE COEFFICIENT- With Series Inductance 

Symbol Test Conditions Min. 

C = VRP T1 = 1oooc Vee= 150V IF =.IF(AV) 

Vee di F/dt =- SAIJ.!S Lp = 12JlH See figure 2 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.04 IF p = 1.47 X IF(AV) + 0.04 IF2(RMS) 

2/3 
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Typ. Max. Unit 

35 !lA 

2 rnA 

1.9 v 
1.S 

Typ. Max. Unit 

120 ns 

50 

Typ. Max. Unit 

160 ns 

100 

4 A 

5 

Typ. Max. Unit 

4 



BYT OBP-600/800 

DUT 

Figure 1 : Turn-off switching characteristics (without series inductance). 

Figure 2 : Turn-off switching characteristics (with series inductance). 
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BYT OBPI-600/800 

FAST RECOVERY RECTIFIER DIODES 

• HIGH REVERSE VOLTAGE CAPABILITY 
• VERY LOW REVERSES RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED: Capacitance 7pF 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 

Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction·case 

July 1989 

Insulting voltage 500 VRMS 

tp ~ 10jlS 

Tease= 80°C 
0 = 0.5 

tp = 1Dms 
Sinuso'idal 

Tease= 80°C 

Isolated 
T0220AC 
(Plastic) 

Value 

100 

16 

8 

50 

17 

A 

-40tO+ 150 

BYT 08PI-

600 800 

600 800 

640 850 

Value 

4 

Unit 

A 

A 

A 

A 

w 
ac 

Unit 

v 
v 

1/3 
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BYT OBPI-600/800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T, = 25°C VR = VRRM 

T, = 100°C 

VF T1 = 25°C IF= SA 

T1 = 10ooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C I IF= 1A diF/d! = - 15A/JlS 

I IF= 0.5A IR=1A 

Min. 

Min. 

VR = 30V 

lrr = 0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

ltRM diF/dt = - 32A/JlS Vee = 2DOV IF= BA 

diF/dt = - 64AIJ.lS Lp,; 0.05JlH T1 = 100°C 

IRM diF/dl = - 32A/JlS 
See Figure 1 

diF/dl = - 64A/J.l5 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

c = VRP T, = 1oooc Vee = 150V IF = IF(AV) 

Vee diF/d! = - 8A!JlS Lp = 12JlH See Figure 2 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.04 IF p = 1.47 X IF(AV) + 0.04 IF2(RMS) 

2/3 

454 

Typ. Max. Unit 

35 11A 

2 rnA 

1.9 v 
1.8 

Typ. Max. Unit 

120 ns 

50 

Typ. Max. Unit 

160 ns 

100 

4 A 

5 

Typ. Max. Unit 

4 



BYT OSPI-600/800 

OUT 

Vee VF 

vee 

Figure 1 : Turn-off switching characteristics (without series inductance). 

Figure 2 :Turn-off switching characteristics (with series inductance). 
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BVT OSP-1000 

FAST RECOVERY RECTIFIER DIODE 

• VERY HIGH REVERSE VOLTAGE CAPA-
BILITY 

,. VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
., FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
" RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repet1t1ve Peak Reverse Voltage 

VRSM Non Repetitive Peak Reverse Voltage 

IFRM Repet1t1ve Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

Cathode connected to case 

tp 5 1D~s 

Tcase=115°C 
8 = 0.5 

tp = 10ms 
Sinusoidal 

Tease= 115°C 

T0220AC 
(Plastic) 

Value 

1000 

1000 

100 

16 

8 

50 

17 

A 

-40 to+ 150 

Value 

2 

Unit 

v 
v 
A 

A 

A 

A 

w 
oc 

1/3 
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BVT OBP-1000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

iR T1 ; 25°C VR; VRRM 

T1 ; 1oooc 

VF T1 ; 25°C IF; SA 

T1 ; 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 ; 25°C !IF; 1A diF/dt ; - 15Afi!S 

lrr jiF; 0.5A IR;1A 

Min. 

Min. 

VR; 30V 

irr ;0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions 

IJRM diF/dt ; - 32Afi!S Vee; 200V IF; SA 

diF/dt ; - 64Afi!S Lp :S 0.051!H TJ; 100°C 

IRM diF/dt ; - 32Afi!S 
See Figure 1 

diF/dt ; - 64Afi!S 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions 

C; VRP T1 ; 100°C Vee ;200V IF; IF(AV) 

Vee di F/dt ; - SAII!S Lp ; 1211H See Figure 2 

To evaluate the conduction losses use the following equations: 

VF; 1.47 + 0.041 IF p; 1.47 X IF(AV) + 0.041 IF2(RMS) 
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Min. 

Min. 

Typ. Max. Unit 

35 I!A 

2 mA 

1.9 v 
1.S 

Typ. Max. Unit 

155 ns 

65 

Typ. Max. Unit 

200 ns 

120 

5.5 A 

6 

Typ. Max. Unit 

4.5 



BYT OBP-1 000 

DUT 

Figure 1 : Turn-off switching characteristics (without series inductance). 

Figure 2: Turn-off switching characteristics (with series inductance). 
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BYT 08PI-1 000 

FAST RECOVERY RECTIFIER DIODE 

• VERY HIGH REVERSE VOLTAGE CAPA-
BILITY 

• VERY LOW REVERSES RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED: Capacitance 7pF 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRSM Non Repetitive Peak Reverse Voltage 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 

Tl 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

Insulting voltage 500 VRMS 

tp, 10!18 

Tease= 80°C 
8 = 0.5 

tp = 10ms 
Sinuso"ldal 

Tease= BOoC 

Isolated 
T0220AC 

(Plastic) 

Value 

1000 

1000 

100 

16 

8 

50 

17 

A 

-40 to+ 150 

Value 

4 

Unit 

v 
v 
A 

A 

A 

A 

w 
oc 
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BYT 08PI-1 000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR TJ = 25°C VR = VRRM 

TJ = 1oooc 

VF TJ = 25°C IF= SA 

TJ = 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr TJ = 25°C IIF = 1A di F/dt = - 15AIJ.!S 

IIF =0.5A IR=1A 

IV! in. 

Min. 

VR = 30V 

1,, =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

IIRM diF/dt = - 32A!J.lS Vee = 200V IF= SA 

diF/dt = - 64A/J.lS Lp,.;; 0.05J.!H TJ = 1oooc 

IRM diF/dt = - 32AIJ.!S 
See Figure 1 

diF/dt = - 64A/J.lS 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

c = VRP TJ = 1oooc Vee= 200V IF = IF(AV) 

Vee di Fldt = - SAIJ.!S Lp = 12J.LH See Figure 2 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.04 IF P = 1.47 X IF(AV) + 0.04 IF2(RMS) 
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Typ. Max. Unit 

35 J.LA 

2 rnA 

1.9 v 
1.S 

Typ. Max. Unit 

155 ns 

65 

Typ. Max. Unit 

200 ns 

120 

5.5 A 

6 

Typ. Max. Unit 

4.5 



OUT 

Figure 1 :Turn-off switching characteristics (without series inductance). 

Figure 2 :Turn-off switching characteristics (with series inductance). 
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BYT 12-200 ---7400 

FAST RECOVERY RECTIFIER DIODES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS : 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Test Conditions 

Junction-case 

June 1989 

tp ~ 10f.lS 

T case = 100°C 
8 = 0.5 

tp = 10ms 
sinusoidal 

T case = 1 oooc 

004 
(Metal) 

Value 

200 

25 

12 

200 

20 

-40 to+ 150 

BYT 12-

200 300 

200 300 

220 330 

Value 

2.5 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 
400 

400 v 
440 v 
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BYT 12-200 --7 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

TJ = 100°C 

VF T1 = 25°C IF= 12A 

T1 = 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C I IF= 1A diF/dt =- 15AI!1S •• VR = 30V 

I IF= 0.5A IR = 1A lrr =0.25A 

Min. 

Min. 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

I JAM diF/dl =- 50A/JlS Vee= 200V IF= 12A 

di Fldt = - 1 OOAI!!S Lp ~ 0.0611H T1 =100°C 

lAM diF/dt =- 50AIJ.!S 
See Figure 11 

diF/dt =-100AI!1S 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

c = VRP T1 = 100°C Vee= 120V IF= IF(AV) See note 

Vee di Fldt =- 12AI!1S Lp = 7!1H See Figure 12 

Note : Applicable to BYT12400 only 

To evaluate the conduction losses use the following equations : 

VF = 1.1 + 0.022 IF p = 1.1 X IF(AV) + 0.022 IF2(RMS) 
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Typ. Max. Unit 

15 !!A 

2.5 rnA 

1.5 v 
1.4 

Typ. Max. Unit. 

100 ns 

50 

Typ. Max. Unit 

75 ns 

50 

3.8 A 

4.3 

Typ. Max. Unit 

3.3 
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BYT 12-200 ---7 400 
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Figure 12: Turn-off switching characteristics (with series inductance). 
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BVT 12P-600 ~ 800 

FAST RECOVERY RECTIFIER DIODES 

• VERY HIGH REVERSE VOLTAGE CAPABILITY 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF AM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

I tp S10J.lS 

I Tease = 100oc 
1l = 0.5 

I Tease= 100°C 

T0220AC 
(Plastic) 

Value 

150 

25 

12 

75 

25 

A 

-40t0+150 

BYT 12 P-

600 800 

600 800 

640 850 

Value 

2 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 
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BYT 12P-600 --7 800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 1oooc 

VF T1 = 25°C IF= 12A 

T1 = 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C [IF= 1A di Fldt = - 15NJlS 

[IF =0.5A IR = 1A 

Min. 

Min. 

VR = 30V 

lrr =0.25A 

TURN -OFF SWITCH LNG QHARACTE_RISTICS (Without Series Inductance) 

Symbol Parameter Min. 

tiRM diF/dt = - 50 Al!lS Vee= 200V 

diF/dt = - 1 00 NilS IF= 12A 

IRM diF/dt = - 50 A/J.lS 
Lp :s: 0.05!1H 
Tj = 100"C See figure 11 

diF/dt = - 1 00 Al!lS 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C = VRP T1 = 100°C Vee= 150V IF= IF(AV) 

Vee 
diF/d! =- 12A/JlS Lp = 4JlH See Figure 12 

Note : Applicable to BYT 12 P-800 only. 

To evaluate the conduction losses use the following equation : 

VF = 1.47 + 0.026 IF p = 1.47 X IF(AV) + 0.026 IF2(RMS) 
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Typ. Max. Unit 

50 !lA 
2.5 rnA 

1.9 v 
1.8 

Typ. Max. Unit 

120 ns 

50 

Typ. Max. Unit 

160 ns 

100 

6 A 

7.5 

Typ. Max. Unit 

4 
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BYT 12P-600 ~ 800 
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Figure 11 : Turn-off switching characteristics (without series inductance). 
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BVT 12P-600 ~ 800 

Figure 12: Turn-off switching characteristics (with series inductance). 
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BYT 12PI-600/800 

FAST RECOVERY RECTIFIER DIODES 

• HIGH REVERSE VOLTAGE CAPABILITY 
• VERY LOW REVERSES RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED: Capacitance 7pF 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tt 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

Insulting voltage 2500 VRMS 

tp ~ 1DilS 

T case = 50°C 
0 = 0.5 

tp = 10ms 
Sinusoidal 

Tease = 50oC 

Isolated 
T0220AC 
(Plastic) 

Value 

150 

25 

12 

75 

25 

A 

-40 to+ 150 

BYT 12PI-

600 800 

600 800 

640 850 

Value 

4 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 
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BYT 12PI-600/800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 ~ 25°C VR ~ VRRM 

T1 ~ 100°C 

VF T 1 ~ 25°C IF~ 12A 

T1 ~ 10ooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 ~ 25°C I IF~ 1A di Ffdt ~ - 15AIJ.lS 

I IF~ 0.5A IR ~ 1A 

Min. 

Min. 

VR ~30V 

lrr ~0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

II AM di F/dt ~- 50A/J.lS Vee ~ 200V IF~ 12A 

di Fldt ~ - 1 OOAIJ.lS Lp,;; 0.05J.lH T1 ~ 100°C 

lAM di F/dt ~ - 50A/J.lS 
See Figure 11 

di Fldt ~- 1 OOA!J.lS 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

c ~ VRP TJ ~ 100°C Vee~ 150V IF ~ IF(AV) 

Vee 
di F/dt ~- 12A/J.lS Lp ~ 4J.lH See Figure 12 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.026 IF p = 1.47 X IF(AV) + 0.026 IF2(RMS) 
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Typ. Max. Unit 

50 J.IA 
2.5 mA 

1.9 v 
1.8 

Typ. Max. Unit 

120 ns 

50 

Typ. Max. Unit 

160 ns 

100 

6 A 

7.5 

Typ. Max. Unit 
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BYT 12PI-600/800 
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BYT 12PI-600/800 
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BYT 12PI-600/800 
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BYT 12-600---7800 

FAST RECOVERY RECTIFIER DIODES 

• HIGH REVERSE VOLTAGE CAPABILITY 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 
- ~ 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average forward current 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

Cathode connected to case 

tp :'> 10!!S 

Tc=100°C 
8= 0.5 

tp=10ms 
sinusoidal 

Tc=100°C 

004 
(Metal) 

Value 

200 

25 

12 

75 

20 

- 40 to+ 150 

BYT 12-

600 800 

600 BOO 

640 850 

Value 

2.5 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 
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BYT 12-600 ---7 800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA T1 ~ 25°C VA ~ VAAM 

T1 ~ 1oooc 

VF T, ~ 25°C IF~ 12A 

T, ~ 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr r, ~ 25 oc I IF~ 1 A diF/dt ~- 15 A/f!S 

I1F~0.5A lA ~ 1 A 

Min. 

Min. 

VA~ 30 V 

lrr =0.25 A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

I JAM di Ffdt ~- 50A/f!S Vee ~ 200V IF~ 12A 

di Fldt = - 1 OOAif!S Lp :;; 0.05f!H T1 = 1oooc 

lAM di Ffdt ~ - 50A/f!S 
See Figure 11 

di Fldt = - 1 OOAif!S 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C ~ VAP T1 = 10ooc Vee = 200V IF = IF(AV) See note 

Vee di Ffdt = - 12A/f!S Lp = 12f!H See Figure 12 

Note : Applrca~le to BYT 12·800 only 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.026 IF p = 1.47 X IF(AV) + 0.0261F2(RMS) 
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Typ. Max. Unit 

50 f!A 

2.5 mA 

1.9 v 
1.8 

Typ. Max. Unit 

120 ns 

50 

Typ. Max. Unit 

160 ns 

100 

6 A 

7.5 

Typ. Max. Unit 
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BVT 12-600 ~ 800 
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BYT 12-600 -7 800 
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FIGURE 7 : Recovery time versus dif/dt. 

25 Vfp (V) 
p 

20 

15 

10 

5 

0 

so % confidence ~ 
Ti ~ 100 •c [7 

/ 
/ 

/ 

[7 
-7 

v 
7 

17 diF/dt (A/psl 

100 200 300 

FIGURE 9 : Peak forward voltage versus 
dif/dt. 

DUT 

400 

30 IRM (A) 
r · ~ 100 •c I c.:.) 

25 lq;-

f/ t>"' 
........ 

<>"'~ x.:'\y ... 
~<>/17 

""./ / 
'~>'?>/ 

20 

15 

10 

5 
~ t::.~oo-

!==--
0 

10 

diF/dt (A/psl 

FIGURE 8 : Peak reverse current versus 
dif/dt. 

X 
1.5 

1-typ 

.5 1-- 1--

\?-"'-
....... / 

A(' 

...,.::,....-
~ 

io-"" 
~ ~ 

Tj ("C) 

50 100 

FIGURE iO : Dyna•ic parameters versus 
junction temperature. 

150 
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BYT 12P-1000 

FAST RECOVERY RECTIFIER DIODE 

• VERY HIGH REVERSE VOLTAGE CAPA-
BILITY 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRSM Non Repetitive Peak Reverse Voltage 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
T, 

THERMAL RESISTANCE 

Parameter 

June 1989 

Cathode connected to case 

tp o> 10J.!S 

Tcase=100oC 
8 = 0.5 

tp = 10ms 
Sinuso"idal 

T case= 1 00°C 

T0220AC 
(Plastic) 

Value 

1000 

1000 

150 

25 

12 

75 

25 

A 

-40 to+ 150 

Value 

2 

Unit 

v 
v 
A 

A 

A 

A 

w 
oc 
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BVT 12P-1000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 1oooc 

VF T1 = 25°C IF= 12A 

T1 = 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

t,, T1 = 25°C I IF= 1A di Ffdt = - 15A/JlS 

IIF =0.5A IR = 1A 

Min. 

Min. 

VR = 30V 

1rr=0.25A 

TURN-OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

IJRM di Ffdt =- 50A/j.tS Vee = 200V IF= 12A 

diF/d! =-100A/JlS Lp ~ 0.05JlH T1 = 100°C 

IRM di F/dl =- 50A/JlS 
See Figure 11 

di F/dt =- 1 OOA!j.tS 

TURN-OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C= VRP T1 = 100°C Vee= 200V IF= IF (AV) 

Vee diF/dt = - 12A!j.tS Lp = 12J.LH See Figure 12 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.026 IF p = 1.47 X IF(AV) + 0.026 IF2(RMS) 
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Typ. Max. Unit 

50 JlA 

2.5 rnA 

1.9 v 
1.8 

Typ. Max. Unit 

155 ns 

65 

Typ. Max. Unit 

200 ns 

120 

7.8 A 

9 

Typ. Max. Unit 
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FIGURE i : low frequency power losses 
versus average current. 
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BVT 12P-1000 
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Figure 11 : Turn-off switching characteristics (without series inductance). 
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BVT 12P-1000 

Figure 12: Turn-off switching characteristics (with series inductance). 
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BYT 12PI-1 000 

FAST RECOVERY RECTIFIER DIODE 

• VERY HIGH REVERSE VOLTAGE CAPA-
BILITY 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED: Capacitance ?pF 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge Non Repetitive Forward Current 

p Power Dissipation 

T stg Storage and Junction Temperature Range 
TJ 

THERMAL RESISTANCE 

Parameter 

June 1989 

Insulating voltage 2500 VRMS 

tp S: 10j.tS 

Tease = 50oC 
() =0.5 

tp =toms 
Sinuso"ldal 

Tease = 50°C 

Isolated 
T0220AC 
(Plastic) 

Value 

1000 

1000 

150 

25 

12 

75 

25 

A 

-40 to+ 150 

Value 

4 

Unit 

v 
v 
A 

A 

A 

A 

w 
oc 

1/5 
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BYT 12PI·1 000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 100°C 

VF T1 = 25°C IF= 12A 

T1 = 1ooac 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IIF = 1A di Fldt = - 15AfllS 

I IF= O.SA IR = 1A 

Min. 

Min. 

VR = 30V 

lrr = 0.25A 

TURN-OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

l1RM diF/dt =- SOA/IlS Vee= 200V IF= 12A 

diF/dt =-100AfllS Lp s 0.05i!H T1 = 100°C 

lAM di Fldt =- 50A/IlS 
See Figure 11 

di F/dt =- 1 OOAfllS 

TURN-OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C = VRP T1 = 10oac Vee= 200V IF =IF (AV) 

Vee di Ffdt = - 12AfllS Lp = 121lH See Figure 12 

To evaluate the conduction losses use the following equation : 

VF = 1.47 + 0.026 IF P = 1.47 X IF(AV) + 0.026 IF2(RMS) 
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Typ. Max. Unit 

50 !!A 
2.5 rnA 

1.9 v 
1.8 

Typ. Max. Unit 

155 ns 

65 

Typ. Max. Unit 

200 ns 

120 

7.8 A 

9 

Typ. Max. Unit 
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BYT 12PI-1 000 
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Figure 11 :Turn-off switching characteristics (without series inductance). 
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BYT 12PI-1 000 

Figure 12 :Turn-off switching characteristics (with series inductance). 
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BYT 12-1000 

FAST RECOVERY RECTIFIER DIODES 

• VERY HIGH REVERSE VOLTAGE CAPABILITY 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

THERMAL RESISTANCE 

Parameter 

June 1989 

Cathode connected to case 

tp $ 10J.tS 

Tease= 85oc 
0= 0.5 

tp = 10ms 
Sinuso'idal 

Tease= 85oc 

004 
(Metal) 

Value 

1000 

1000 

150 

25 

12 

75 

26 

-40 to+ 150 

Value 

2.5 

Unit 

v 
v 
A 

A 

A 

A 

w 
oc 

1/5 
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BYT 12-1000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 100°C 

VF T1 = 25°C IF= 12A 

T1 = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C I IF= 1A di Fldt = - 15N(lS 

I IF =0.5A IR = 1A 

Min. 

Min. 

VA= 30V 

lrr = 0.25A 

TURN-OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

IJRM di F/dl =- 50A/(lS Vee = 200V IF = 12A 

di F/dt =- 1 OON(lS Lp ~ 0.05(lH T1 = 100°C 

lAM di Fldt =- 50A/(lS 
See Figure 11 

di Fldt =- 1 OON(lS 

TURN-OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C = VRP T1 = 100°C Vee= 200V IF =IF (AV) 

Vee diF/dt =- 12N(lS Lp = 12(lH See Figure 12 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.026 IF P = 1.47 X IF(AV) + 0.026 IF2(RMS) 

215 
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Typ. Max. Unit 

50 !lA 
2.5 mA 

1.9 v 
1.8 

Typ. Max. Unit 

155 ns 

65 

Typ. Max. Unit 

200 ns 

120 

7.8 A 

9 

Typ. Max. Unit 
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BYT 12-1000 
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BYT 12-1000 
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FIGURE 7 : Recovery time versus diF/dt. 
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Figure 11 :Turn-off switching characteristics (without series inductance). 

4/5 

504 



BVT 12-1000 

OUT 

Lp 
vee 

Figure 12: Turn-off switching characteristics (withseries inductance). 
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BYT 16P-200 ~ 400 

FAST RECOVERY RECTIFIER DIODES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS: 
• The BYT 16 P can be used: 

-o-- -c 
16A 2 x SA 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
TJ 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Test Conditions 

Rth (J·C) Junction-case 

Rth (C) Coupling 

June 1989 

Cathode connected to case 

tp,; 10J.1S 

T case = 1 00°C 
li = 0.5 

tp =tOms 
Sinuso'idal 

T case = i 00°C 

200 

200 

220 

per leg 
total 

T0220AB 
(Plastic) 

Value 

130 

30 

16 

100 

25 

-40 to+ 150 

BYT 16P-

300 400 

300 400 

330 440 

Value 

3.75 
2 

0.25 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 

Unit 

°C/W 

°C/W 
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BYT 16P-200 --7 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 =25°C VR = VRRM 

T1 = 100°C 

VF Tj = 25°C IF =8A 

T1 = 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IIF = 1A di Ffdl = - 15A/J.lS 

J1F=0.5A IR = 1A 

Min. 

Min. 

VR = 30V 

lrr =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

IIRM diF/dl =- 32AIJ.lS Vee =200V IF =8A 

di Fldl = - 64AIJ.lS Lp !> 0.05J.lH T1 = 100°C 

IRM diF/dt =- 32A/J.lS 
See Figure 11 

diFidt =- 64AIJ.lS 

TURN -OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C = VRP Ti = 100°C Vee= 120V IF= IF(AV) See note 

Vee di Fldt = - 8AIJ.!S Lp = 9J.!H See Figure 12 

Note : Applicable to BYT 16P-400 only 

To evaluate the conduction losses use the following equations : 

Typ. Max. Unit 

15 jJA 

2.5 rnA 

1.5 v 
1.4 

Typ. Max. Unit 

75 ns 

35 

Typ. Max. Unit 

75 ns 

50 

2.2 A 

2.8 

Typ. Max. Unit 

3.3 

VF = 1.1 + 0.0241F . 
P = 1.1 x IF(AVJ + 0.0241F2(RMS) (1 leg) P = 1.1 x IF(AVJ + 0.0121F2(RMS) ( 2 legs) 
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BVT 16P-200 --7 400 
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Lp 
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Figure 12 :Turn-off switching characteristics (with series inductance). 
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BVT 30P-200~400 

FAST RECOVERY RECTIFIER DIODES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
TJ 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Test Conditions 

Junction-case 

June 1989 

Cathode connected to case 

tp !> 10flS 

T case = 100°C 
0 = 0.5 

tp = 10ms 
Sinuso'idal 

T case = 100°C 

SOD93 
(Plastic) 

Value 

500 

50 

30 

350 

50 

A 

-40 to+ 150 

BYT 30P-

200 300 400 

200 300 400 

220 330 440 

Value 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 

1/5 
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BYT 30P·200 ~ 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 =25°C VR =VRRM 

T1 = 100°C 

VF TJ =25°C IF =30A 

T1 =100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 =25°C I IF= 1A diF/dt =- 15AIJ.LS 

IIF =0.5A IR = 1A 

Min. 

Min. 

VR =30V 

lrr =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions l\llin. 

IJRM diF/dt =- 120AIJ.LS Vee =200V IF= 30A 

diF/dt =- 240AIJ.LS Lp < 0.05J.LH T1 = 100°C 

iRM diF/dt =- 120AIJ.LS 
See Figure 11 

diF/dt =- 240AIJ.LS 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

c = VRP TJ = 100°C Vee =60V IF= IF(AV) 

Vee diF/dt =- 30AIJ.LS Lp = 1J.LH See Figure 12 

To evaluate the conduction losses use the-following equations: 

VF = 1.1 + 0.00951F p = 1.1 X IF(AV) = 0.00951F2(RMS) 
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Typ. Max. Unit 

35 ).!A 

6 rnA 

1.5 v 
1.4 

Typ. Max. Unit 

100 ns 

50 

Typ. Max. Unit 

75 ns 

50 

9 A 

12 

Typ. Max. Unit 
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BYT 30P-200 --7 400 
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Figure 11 :Turn-off switching characteristics (without series inductance). 
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BYT 30P-200 ---7 400 

Figure 12: Turn-off switching characteristics (with series inductance). 
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BYT 30PI-200~400 

FAST RECOVERY RECTIFIER DIODES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED: Capacitance 15pF 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak FonNard Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 

Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Test Conditions 

Junction-case 

June 1989 

Insulating voltage 2500 VRMS 

tp ~ 10~ts 

Tease = 60°C 
8 = 0.5 

tp=10ms 
Sinusoidal 

Tease = 60oC 

Isolated 
DOP31 
(Plastic) 

Value 

500 

50 

30 

350 

50 

- 40 to+ 150 

BYT 30PI-

200 300 

200 300 

220 330 

Value 

1.8 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 
400 

400 v 
440 v 

1/5 
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BYT 30PI-200 ~ 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 100°C 

VF T1 = 25°C IF= 30A 

TJ = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IIF = 1A di Fldt = - 15Nf!S 

I IF= 0.5A IR = 1A 

Min. 

Min. 

VA= 30V 

In =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions 

IJRM di F/d! =- 120A/flS Vee= 200V IF= 30A 

diF/d! =- 240A/f!S Lp :> 0.05flH T1 = 1oooc 

lAM diF/d! =- 120Nf!S 
See Figure 11 

diF/dt =- 240Nf!S 

TURN -OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions 

C = VRP T1 = 10ooc Vee =60V IF = IF(AV) See note 

Vee di Fldt =- 30A/f!S Lp = 1flH See Figure 12 

Note : Applicable to BYT 30 Pl·400 only 

To evaluate the conduction losses use the following equations : 

VF = 1.1 + 0.0095 IF p = 1.1 X IF(AV) + 0.00951F2(RMS) 
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Min. 

Min. 

Typ. Max. Unit 

35 [lA 

6 rnA 

1.5 v 
1.4 

Typ. Max. Unit 

100 ns 

50 

Typ. Max. Unit 

75 ns 

50 

9 A 

12 

Typ. Max. Unit 
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BVT 30PI-200 ~ 400 
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Figure 11 :Turn-off switching characteristics (without series inductance). 

4/5 

522 



BVT 30PI-200 ~ 400 
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Figure 12: Turn-off switching characteristics (with series inductance). 
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MAIN PRODUCT CHARACTERISTICS 

IF(AV) 30A 

VRRM 400V 

trr 50 ns 

VF 1.4 v 

FEATURES AND BENEFITS 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

Single rectifier suited for freewheeling in conver
ters and motor control circuits. 
Packaged in a high performance surface mount 
package PS0-10, this device is intended for use 
in high frequency inverters, free wheeling and po
larity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

BYT30M-400 
HIGH EFFICIENCY 

FAST RECOVERY DIODES 

PowerS0-10™ 
Plastic, non isolated SMD 

with copper tab 

Value 

400 

Unit 

v 
IF(RMS) RMS forward current (All pins connected) 44 A 

IF(AV) Average forward current Tc=100°C 30 A 
0= 0.5 

IFSM Surge non repetitive forward current tp=10ms 350 A 
(All pins connected) sinusoidal 

IF AM Repetitive peak forward current tp= 5J.1S 280 A 
f =5kHz 

Tstg Storage and junction temperature range - 40 to+ 150 oc 
Tj 

TM: PowerS0-10 IS a trademark of SGS·THOMSON Microelectronics. 

August 1993 Ed : 2A 1/5 
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BYT30M-400 

THERMAL RESISTANCE 

Symbol Parameter 

Rth O-c) Junction to case thermal resistance 

STATIC ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test Conditions 

IR * Reverse leakage current VR = VRRM Tj = 25°C 

Tj = 1oooc 

VF .. Forward voltage drop IF=30A Tj = 100°C 

IF= 30 A Tj =25°C 

Pulse test : * tp = 5 ms, duty cycle < 2% 

•• tp = 380 flS, duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
p = 1.1 X IF(AV) + 0.0095 IF2(RMS) 

RECOVERY CHARACTERISTICS 

Symbol Parameter Test Conditions 

trr Reverse recovery Tj = 25°C IF= 0.5A 
time lrr= 0.25A IR = 1A 

Tj = 25°C IF= 1A 
diF/dt = -15AIIlS VR=30V 

TURN-OFF SWITCHING CHARACTERISTICS 

Symbol Parameter Test Conditions 

tiRM Maximum reverse Tj = 1oooc diF/dt = -120Af!!S 
recovery time 

IF= 30 A diF/dt = -240Af!!S 

IRM Maximum reverse Vee= 200 V diF/dt = -120AIIlS 
recovery current 

Lp < 0.05!!H diF/dt = -240AIIlS 

C factor Turn-off Tj = 1oooc IF= IF(AV) 
overvoltage Vee= 60 V Lp=1flH 
coefficient diF/dt = -30AI!!S 

2/5 r== SGS·THOMSON -------------- ._""J/. li<'Jali:Gil@~~~li:VGil©lllllli:"' 
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Value Unit 

1.0 oc!W 

Min. Typ. Max. Unit 

35 j.tA 

6 mA 

1.4 v 
1.5 

Min. Typ. Max. Unit 

50 ns 

100 

Min. Typ. Max. Unit 

75 ns 

50 

9 ns 

12 

3.3 I 



PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab 

Fig.1 : Average forward power dissipation versus 
average forward current. 
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BVT30M-400 

Fig.S : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.11: Dynamic parameters versus junction tem
perature. 
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BYT 30-200~400 

FAST RECOVERY RECTIFIER DIODES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF{AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
T, 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

tp,; 10j.tS 

Tease = 90°C 
8 = 0.5 

tp = 10ms 
sinusoidal 

Tease = gooc 

200 

200 

220 

005 
(Metal) 

Value 

500 

50 

30 

500 

50 

-40 to+ 150 

BYT 30-

300 

300 

330 

Value 

1.2 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 
400 

400 v 
440 v 
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BVT 30-200 ~ 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR TJ ~ 25°C VR ~ VRRM 

TJ ~ 10oac 

VF TJ ~ 25°C IF~ 30A 

TJ ~ 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IIF ~ 1A di F/dt ~ - 15A/[!S 

J IF ~o.5A IR ~ 1A 

Min. 

Min. 

VR ~ 30V 

1,, ~0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

tmM di F/dt ~ - 120A/[!S Vee~ 200V IF~ 30A 

di F/dt ~ - 240A/[!S Lp::; 0.05f!H T1 ~ 100°C 

IRM di F/dl = - 120A/[!S 
See Figure 11 

di Fldt = - 240AI[!S 

TURN -OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C ~ VRP T1 = 100'C Vee~ 60V IF = IF(AV) 

Vee di Fldt = - 30A/[!S Lp ~ 1[!H See Figure 12 

To evaluate the conduction losses use the following equations : 

VF = 1.1 + 0.0095 IF p = 1.1 X IF(AV) + 0.0095 IF2(RMS) 

2/5 

532 

Typ. Max. Unit 

35 !!A 
6 mA 

1.5 v 
1.4 

Typ. Max. Unit 

100 ns 

50 

Typ. Max. Unit 

75 ns 

50 

9 A 

12 

Typ. Max. Unit 
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BYT 30·200 -7 400 
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BVT 30-200 ~ 400 
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BYT 30P-600/800 

FAST RECOVERY RECTIFIER DIODES 

• HIGH REVERSE VOLTAGE CAPABILITY 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction·case 

June 1989 

Cathode connected to case 

tp,; 10!-lS 

T case = 85°C 
0 = 0.5 

tp = 10ms 
SinusoTdal 

T case = 85°C 

SOD93 
(Plastic) 

Value 

375 

70 

30 

200 

65 

A 

-40 to+ 150 

BYT 30P· 

600 800 

600 800 

640 850 

Value 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 
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BVT 30P-600/800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 1ooac 

VF T1 = 25°C IF= 30A 

T1 = 1ooac 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IIF = 1A di F/dt = - 15AI!lS 

I IF= 0.5A IR=1A 

Min. 

Min. 

VR = 30V 

lrr =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

IJRM di F/dl = - 120Af!lS Vee = 200V IF= 30A 

di Fldt = - 240AI!lS Lp ~ 0.05!-lH TJ = 100°C 

IRM diF/dt =- 120AI!lS 
See Figure 11 

diF/dl =- 240AI!lS 

TURN -OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

c = VRP TJ = 100°C Vee = 200V IF= IF(AV) See note 

Vee diF/dt =- 30AI!lS Lp = 5!-lH See Figure 12 

Note : Applicable to BYT 30 P·BOO only. 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.01 IF p = 1.47 X IF(AV) + 0.01 IF2(RMS) 
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Typ. Max. Unit 

100 !lA 

5 mA 

1.9 v 
1.8 

Typ. Max. Unit 

130 ns 

55 

Typ. Max. Unit 

160 ns 

100 

15 A 

19 

Typ. Max. Unit 
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BYT 30P-600/800 
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BYT 30P-600/800 

Figure 12 : Turn-off switching characteristics (with series inductance). 
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BYT 30PI-600/800 

FAST RECOVERY RECTIFIER DIODES 

• HIGH REVERSE VOLTAGE CAPABILITY 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED: Capacitance 15pF 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

I FIRMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tslg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

YRRM Repetitive Peak Reverse Voltage 

YRSM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

Insulating voltage 2500 YAMS 

tp ~ 1011S 

Tease = 50'C 
li = 0.5 

tp = 10ms 
Sinusoidal 

Tease = 50'C 

Isolated 
DOP31 

(Plastic) 

Value 

375 

70 

30 

200 

62 

-40 to+ 150 

BYT 30PI-

600 800 

600 800 

640 850 

Value 

1.6 

Unit 

A 

A 

A 

A 

w 
'C 

Unit 

v 
v 
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BYT 30PI-600/800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

Ti = 100°C 

VF T1 = 25°C IF= 30A 

T1 = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr Ti = 25°C [IF= 1A di Fidt = - 15N!!S 

[IF =0.5A IR=1A 

Min. 

Min. 

VR = 30V 

lrr = 0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

II AM di Fidt = - 120N!!S Vee = 200V IF = 30 A 

diFidt =- 240N!!S Lp :;; 0.05jlH T1 = 100°C 

lAM di Fidt = - 120N!!S 
See Figure 11 

di Fidt = - 240N!!S 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C = VRP T1 = 10ooc Vee= 150V IF= IF(AV) 

Vee di F/dl = - 30N!!S Lp = 4!!H See Figure 12 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.010 IF p = 1.47 X IF(AV) + 0.010 IF2(RMS) 
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Typ. Max. Unit 

100 pA 

5 rnA 

1.9 v 
1.8 

Typ. Max. Unit 

130 ns 

55 

Typ. Max. Unit 

160 ns 

100 

15 A 

19 

Typ. Max. Unit 
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BYT 30Pl-600/800 

1.5 
tfr ( sJ 

1 IF=IF(AV) 
T j ~ 100 °C 

90 ~ confidence 

\ 

\ 
1.0 

!'-.., 
r--....... ....._ 

t---
0.5 

-
diF/dt (A/psl 

0.0 100 200 300 400 

FIGURE 7 : Recovery time versus diF/dt. 

25 Vfp (V) 

90 % confide nee ./"'" I-" 

20 

Tj = 100 °C I/ 
/ 

15 
/ 

1/ 
/ 

10 

v 
5 7 

17 d1F/dt IA/psl 

0 100 200 300 400 

FIGURE 9 : Peak forward voltage versus 
diF/dt. 

IF 

OUT 

Vee VF 

40 IRI-1 (A) 

Tj = 100 °C 

30 
lq;-

<::<> 

.'>'f 
~ 

<>"' ~/ ..,. 0 

~v 
~'0+/ 

20 

10 
)..-

I-" --::::::::-
0 

10 

f.-" 
dlf/dt (A/psJ 

FIGURE B : Peak reverse current versus 
d1F/dt. 

X 
1.5 

-typ 

.5 f--f-

wv--
...... -1 ./ 
'~~~ 

/ 
,.:;.....-

i....o=" 
~ 

1.---::1? 

Tj (oC) 

0 50 iOO 150 

FIGURE 10 : Dynamic parameters versus 
junction temperature. 

RM I vee 
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BYT 30PI-600/800 

Figure 12 : Turn-off switching characteristics (with series inductance). 
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BYT 30-600/800 

FAST RECOVERY RECTIFIER DIODES 

• HIGH REVERSE VOLTAGE CAPABILITY 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

June 1989 

Cathode connected to case 

tp ~ 10J.!S 

Tease = 75°C 
8 = 0.5 

tp = 10ms 
Sinusoidal 

Tease = 75oc 

005 
(Metal) 

Value 

375 

70 

30 

200 

62 

-40 to+ 150 

BYT 30-

600 800 

600 800 

640 850 

Value 

1.2 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 
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BYT 30-600/800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 =25°C VR = VRRM 

Ti = 100°C 

VF T1 = 25°C IF= 30A 

T1 =100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 =25°C IIF = 1A diF/dt =-15A/JlS 

j1F = 0.5A IR=1A 

Min. 

Min. 

VR = 30V 

lrr =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

I JAM di Fldt = - 120A!JlS Vee= 200V IF= 30A 

di F/dt = - 240AfJlS Lp::;; 0.05JlH T1 = 100°C 

lAM di Ffdt = - 120A/JlS 
See figure 11 

di F/dt = - 240A/JlS 

TURN -OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C = VRP Ti = 1oooc Vee= 150V IF= IF(AV) 

Vee di F/dt = - 30A/JlS Lp = 4JlH See figure 12 

To evaluate the conduction losses use the following equation : 

VF = 1.47 + 0.010 IF p = 1.47 X IF(AV) + 0.010 IF2{RMS) 
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550 

Typ. Max. Unit 

100 flA 
5 rnA 

1.9 v 
1.8 

Typ. Max. Unit 

130 ns 

55 

Typ. Max. Unit 

160 ns 
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15 A 

19 

Typ. Max. Unit 
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BVT 30-600/800 
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Figure 11 : Turn-off switching characteristics (without series inductance) 
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BYT 30-600/800 
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Figure 12: Turn-off switching characteristics (with series inductance) 
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BYT 30P-1 000 

FAST RECOVERY RECTIFIER DIODE 

• VERY HIGH REVERSE VOLTAGE CAPABILI-
TY 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
T, 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

Cathode connected to case 

tp $ 10J.LS 

Tease= 85oC 
0 = 0.5 

tp = 10ms 
Sinuso"idar 

T case = 85°C, 

SOD93 
(Plastic) 

Value 

1000 

1000 

375 

70 

30 

200 

65 

-40 to+ 150 

Value 

A 

Unit 

v 
v 
A 

A 

A 

A 

w 
oc 
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BYT 30P-1 000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 ~ 25°C VR ~ VRRM 

T1 ~ 1oooc 

VF T1 ~ 25°C IF~ 30A 

T1 ~ 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 ~ 25°C IIF ~ 1A diF/dl ~ - 15A/JlS 

I IF~ 0.5A IR ~ 1A 

Min. 

Min. 

VR ~ 30V 

lrr ~ 0.25A 

TURN-OFF SWITCHING CHARACTERISTICS (without series inductance) 

Symbol Test Conditions Min. 

IJRM di Ffdl ~- 120A/JlS Vee ~ 200V IF ~ 30A 

diF/dt ~- 240AI!lS Lp s 0.05!-IH T1 ~ 1oooc 

IRM di F/dl ~- 120A/JlS 
See Figure 11 

di Fidl ~- 240AI!lS 

TURN-OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

VRP Ti ~ 100°C Vee ~ 200V IF ~IF (AV) 
c~-- di F/dt ~ - 30A/JlS Lp ~ 5JlH See figure 12 Vee 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.010 IF p = 1.47 X IF(AV) + 0.01 0 IF2(RMS) 
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Typ. Max. Unit 

100 llA 

5 rnA 

1.9 v 
1.8 

Typ. Max. Unit 

165 ns 

70 

Typ. Max. Unit 

200 ns 

120 

19.5 A 

22 

Typ. Max. Unit 
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FIGURE 1 : Low frequency power losses 
versus average current. 
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BVT 30P-1 000 
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Figure 11 :Turn-off switching characteristics (without series inductance). 
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BYT 30P-1 000 

Figure 12: Turn-off switching characteristics (with series inductance). 
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BYT 30PI-1 000 

FAST RECOVERY RECTIFIER DIODE 

• VERY HIGH REVERSE VOLTAGE CAPA-
BILITY 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED : Capacitance J 5pF 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRSM Non Repetitive Peak Reverse Voltage 

IF AM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge Non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

THERMAL RESISTANCE 

Parameter 

June 1989 

Insulating voltage 2500 VRMs 

tp ,; 1 O!!S 

Tease = 50oC 
6 = 0.5 

tp = 10ms 
Sinuso"idal 

T case = 50°C 

Isolated 
DOP31 

(Plastic) 

Value 

1000 

1000 

375 

70 

30 

200 

60 

A 

-40 to+ 150 

Value 

1.6 

Unit 

v 
v 
A 

A 

A 

A 

w 
oc 
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BVT 30PI-1 000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA T1 = 25°C VA= VAAM 

Tj = 100°C 

VF T1 = 25°C IF= 30A 

Tj = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C I IF= 1A di F/dl = - 15A/J.LS 

I IF= 0.5A lA = 1A 

TURN-OFF SWITCHING CHARACTERISTICS 

Symbol Test Conditions 

I JAM diF/dl =-120A/J.LS Vee =200V IF= 30A 

di Ffdl =- 240A/J.LS Lp :::; 0.05J.LH TJ = 100°C 

lAM di Ffdl =- 120A/J.LS 
See Figure 11 

di F/dt =- 240A!J.LS 

TURN-OFF OVERVOL TAGE COEFFICIENT 

Symbol Test Conditions 

VAP T1 = 100°C Vee = 200V IF =IF (AV) 
C=-- diF/dl = - 30A/J.LS Lp = 5J.LH See Figure 12 Vee 

VA= 30V 

lrr = 0.25A 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.010 IF p = 1.47 X IF(AV) + 0.010 IF2(RMS) 
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Min. Typ. Max. Unit 

100 ~ 
5 mA 

1.9 v 
1.8 

Min. Typ. Max. Unit 

165 ns 

70 

Min. Typ. Max. Unit 

200 ns 

120 

19.5 A 

22 

Min. Typ. Max. Unit 
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BYT 30PI-1 000 

1.5 
( ) 

1.0 

tfr ~s 

1\ IF • hcAVJ 
Tj • 100 °C 

\ 90 % confidence 

""" ........... 
I'-- -1--

0.5 

dif/dt (A/psl 

0.0 100 200 300 400 

FIGURE 7 : Recovery time versus diF/dt. 

30 Vfp (V) 

25 

20 

15 

10 

5 

90 :1: confidence ......... 
T j ~ 100 °C v 

v 
/' 

v 
/ 

/ 
v 

/ 
/ 

dif/dt (A/psl 

100 200 300 400 

FIGURE 9 : Peak forward voltage versus 
dif/dt. 

OUT 

Vee Vf 

50 lAM (A) 

40 

~j = 100 °C 

~ 
<§'f ,.,, 

il' v%/ 0"' y 
:\-' / ""'?> 

30 

20 

10 
~~ 

~I-' 
0 

10 

dif/dt (A/psl 

FIGURE B : Peak reverse current versus 
dif/dt. 

:1: 
1.5 

-typ 

~ 1--

.5 :---:---

\I\~ 
!--""/ 

~(( 

/_ :;....--
p 

"" ....-::: v 

Tj (°C) 

50 100 

FIGURE 10 ; Dynamic parameters versus 
l unction temperature. 

vee 

150 
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BYT 30PI-1 000 

Figure 12: Turn-off switching characteristics (with series inductance). 
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BVT 30-1000 

FAST RECOVERY RECTIFIER DIODE 

• VERY HIGH REVERSE VOLTAGE CAPA-
BILITY 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOJSE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
TJ 

THERMAL RESISTANCE 

Parameter 

June 1989 

Cathode connected to case 

tp,;; 10f!S 

T case =?SoC 
8 = o.s 
lp = 10ms 
SinusoTdal 

T case =?Soc 

DOS 
(Metal) 

Value 

1000 

1000 

37S 

70 

30 

200 

62 

-40 to+ 1SO 

Value 

1.2 

Unit 

v 
v 
A 

A 

A 

A 

w 
oc 
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BYT 30-1000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

lA T1 = 25°C VA = VAAM 

T1 = 100°C 

VF T1 = 25°C IF= 30A 

T1 = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C I IF= 1A di Fldt = - 15A/~iS 

IIF =0.5A lA = 1A 

Min. 

Min. 

VA =30V 

1rr=0.25A 

TURN-OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

II AM diF/dt =-120A/~iS Vee = 200V IF= 30A 

diF/dt =- 240A/~iS Lp ~ 0.05~IH T1 = 100°C 

lAM di F/dt =- 120Afi!S 
See figure 11 

di Fldt =- 240AII!S 

TURN-OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

VAP T1 = 100°C Vee= 200V IF= IF (AV) 
C=-- di Fidt =- 30AII!S Lp = 5~IH See figure 12 Vee 

To evaluate the conduction losses use the following equation : 

VF = 1.47 + 0.010 IF p = 1.47 X IF(AV) + 0.01 0 IF2 (RMS) 
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Typ. Max. Unit 

100 f1A 
5 mA 

1.9 v 
1.8 

Typ. Max. Unit 

165 ns 

70 

Typ. Max. Unit 

200 ns 

120 

19.5 A 

22 

Typ. Max. Unit 
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BYT 30-1000 
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Figure 11 :Turn-off switching characteristics (without series inductance). 
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BYT 30·1000 

-
Figure 12 :Turn-off switching characteristics (with series inductance). 
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BYT 60P-200~400 

FAST RECOVERY RECTIFIER DIODES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tj 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Test Conditions 

Junction-case 

June 1989 

Cathode connected to case 

tp s 10!!S 

Tease = 70°C 
8 =0.5 

tp = 10ms 
Sinuso"idal 

Tease = 70oC 

SOD93 
(Plastic) 

Value 

800 

100 

60 

550 

100 

A 

-40 to+ 150 

BYT GOP-

200 300 400 

200 300 400 

220 330 440 

Value 

0.8 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 
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BYT 60P-200 ~ 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 =25°C VR = VRRM 

T1 = 1oooc 

VF T1 = 25°C IF =60A 

T1 = 10ooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C IIF = 1A di F/dt = - 15A/f1S 

IIF =0.5A IR = 1A 

Min. 

Min. 

VR =30V 

lrr =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions 

I JAM diF/dt =- 240A/f1S Vee =200V IF= 60A 

diF/dt =- 480A/f1S Lp < 0.05f1H T1 = 100°C 

IRM diF/dt =- 240Aif1S 
See Figure 11 

di Ffdt = - 480A/f1S 

TURN -OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions 

C = VRP T1 = 100°C Vee= 120V IF= IF(AV) See note 

Vee di Ffdl = - 60A/f1S Lp = 1.3f1H See Figure 12 

Note :Applicable to BYT BOP 400 V only 

To evaluate the conduction losses use the following equations: 

VF = 1.1 + 0.0045 IF p = 1.1 X IF(AV) + 0.00451F2(RMS) 
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Min. 

Min. 

Typ. Max. Unit 

60 flA 
10 mA 

1.5 v 
1.4 

Typ. Max. Unit 

100 ns 

50 

Typ. Max. Unit 

75 ns 

50 

18 A 

24 

Typ. Max. Unit 
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BYT GOP-200 ---7 400 
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Figure 11 :Turn-off switching characteristics (without series inductance). 
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BYT 60P-200 --7 400 

OUT 

Lp 

Figure 12: Turn-off switching characteristics (with series inductance). 
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BVT 60-200~400 

FAST RECOVERY RECTIFIER DIODES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Test Conditions 

Junction-case 

June 19B9 

(Metric thread) 

tp ~ 10!!S 

Tease = BO'C 
0 = 0.5 

tp=10ms 
sinusoidal 

Tease = BO'C 

005 
(Metal) 

Value 

BOO 

100 

60 

BOO 

100 

- 40 to+ 150 

BYT 60-

200 300 
200 300 

220 330 

Value 

0.7 

Unit 

A 

A 

A 

A 

w 
'C 

Unit 
400 
400 v 
440 v 

1/5 
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BYT 60-200 ---7 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T~,= 25°C VR = VRRM 

T1 = 1oooc 

VF T1 = 25°C IF= 60A 

T1 = 1oooc 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C .,IF= 1A di Fidt = - 15A/JlS 

I IF= 0.5A IR = 1A 

Min. 

Min. 

VR = 30V 

1,, = 0.25A 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

IJRM . diFidt =- 240NJlS Vee = 200V IF = 60A 

diF/dt =- 480NJlS Lp ::; 0.05JlH T1 = 1oooc 

IRM di Fidt = - 240NJlS 
See Figure 11 

di Fidt = - 480NJlS 

TURN -OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

C = VRP T1 = 100 oc Vee= 120 V IF = IF(AV) See note 

Vee diFidt =- 60 NJlS Lp = 1.3 JlH See Figure 12 

Note : Applicable to BYT 60-400 only 

To evaluate the conduction losses use the following equations : 

VF = 1.1 + 0.0045 IF p = 1.1 X IF(AV) + 0.0045 IF2(RMS) 
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580 

Typ. Max. Unit 

60 flA 
10 rnA 

1.5 v 
1.4 

Typ. Max. Unit 

100 ns 

50 

Typ. Max. Unit 

75 ns 

50 

18 A 

24 

Typ. Max. Unit 
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BYT 60-200 ---7 400 
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Figure 11 :Turn-off switching characteristics (without series inductance). 
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BVT 60-200 ~ 400 

OUT 

Lp 
\tc 

Figure 12: Turn-off switching characteristics (with series inductance). 
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BYT 60-600/800 

FAST RECOVERY RECTIFIER DIODES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
T, 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRSM Non Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

Cathode connected to case 

tp ~ 10(lS 

Tease ~ 50°C 
8 ~ 0.5 

tp ~ 10ms 
Sinusoidal 

T case ~ 50°C 

005 
(Metal) 

Value 

750 

140 

60 

400 

125 

- 40 to+ 150 

BYT 60-

600 800 

600 800 

640 850 

Value 

0.8 

Unit 

A 

A 

A 

A 

w 
oc 

Unit 

v 
v 

1/3 
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BYT 60-600/800 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR T1 = 25°C VR = VRRM 

T1 = 10ooc 

VF T1 = 25°C IF = 60A 

T1 = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C I IF= 1A di Fld! = - 1 5A/JlS 

I IF= 0.5A IR=1A 

Min. 

Min. 

VR =30V 

lrr =0.25A 

TURN -OFF SWITCHING CHARACTERISTICS - Without Series Inductance 

Symbol Test Conditions 

!IRM diF/dt =- 240A!JlS Vee = 200V IF= 60A 

di F/d! = - 480A!JlS Lp ,:; 0.05J!H T1 =100°C See fig. 2 

IRM di Fldt = - 240A!JlS 

di F/dt = - 480AIJ!S 

TURN -OFF OVERVOLTAGE COEFFICIENT- With Series Inductance 

Symbol Test Conditions 

C = VRM T1 = 100°C Vee= 150V IF = IF(AV) 

Vee di Fldt = - 60A!JlS Lp = 2J!H See fig. 3 

To evaluate the conduction losses use the following equations : 

VF = 1.47 + 0.005 IF p = 1.47 X IF(AV) + 0.005 IF(RMS)2 
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Min. 

Min. 

Typ. Max. Unit 

100 J.lA 
6 mA 

1.9 v 
1.8 

Typ. Max. Unit 

135 ns 

65 

Typ. Max. Unit 

160 ns 

100 

30 A 

38 

Typ. Max. Unit 
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BVT 60-600/800 

OUT 

Figure 1 :Turn-off switching characteristics (without series inductance). 

DUT 

Lp 
\Cc 

Figure 2 :Turn-off switching characteristics (with series inductance). 
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BYT60P-1000 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

DESCRIPTION 

Single high voltage rectifier suited for Switch Mode 
Power Supplies and other power converters. 

ABSOLUTE MAXIMUM RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

IFRM Repetitive peak forward current 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temp~rature range 
Tj 

August 1993 Ed: 1A 

SOD93 
(Plastic) 

tp :5 1 OJ.IS 

Tc=50°C 
li=0.5 

tp=10ms 
sinusoidal 

A 

Value 

1000 

750 

85 

60 

400 

-65to+150 
-65 to+150 

Unit 

v 
A 

A 

A 

A 

oc 
oc 
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BYTSOP-1000 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction to case 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IF= 60 A 

T1 = 1oooc 

IR .. 
Tj = 25°C VR= VRRM 

Tj = 100°C 

Pulse test : • tp = 380 11s, duty cycle< 2% 

•• tp = 5 ms, duty cycle < 2 % 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr T1 = 25°C IF= 0.5A 
IR= 1A 

IF= 1A 
VR=30V 

Min. 

Min. 

lrr= 0.25A 

diF/dt = -15A/j.tS 

TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 

Symbol Test Conditions 

tJRM diF/dt = -240A/j.tS Vcc=200V IF= 60A 

diF/dt = -480A/j.tS 
Lp :5 0.05J.lH Tj = 100°C 
see fig. 1 

IRM diF/dt = -240A/j.tS 

diF/dt = -480A/j.tS 

TURN-OFF OVERVOL TAGE COEFFICIENT (With serie inductance) 

Symbol Test Conditions 

C= VRP Tj = 100°C Vee= 200V IF=IF(AV) 

Vee diF/dt = -60A/j.tS Lp = 2J.lH see fig12 

To evaluate the conduction losses use the following equation : 
p = 1.47 X IF(AV) + 0.005 X IF2(RMS) 

Min. 

Min. 

Value Unit 

0.8 oc/W 

Typ. Max. Unit 

1.9 v 
1.8 

100 J.lA 

6 rnA 

Typ. Max. Unit 

70 ns 

170 

Typ. Max. Unit 

200 ns 

120 

40 A 

44 

Typ. Max. Unit 

3.3 4.5 I 

_21_4 ________________________ ~~~~;~~~:~~ --------------------------
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Fig.1 : Low frequency power losses versus 
average current. 

130 PF(av)(W) 

120 
110 
100 

I 

I_ I 
0=0.2 

90 
80 
70 
60 
50 
40 
30 
20 
10 

o=0.1 v 
/ 

- o=o.os I / 
v '/' 
/I?" 

/~ ~ 
U!::: ..... 

0 

~ IF(av)(A)-
/ 

0=0.5 / A" 
/ / o=' 

/ 

/ 

r---·~· 0 5 1 0 15 20 25 30 35 40 45 50 55 60 65 70 

Fig.3 : Non repetitive peak surge current versus 
overload duration. 
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Fig.S : Voltage drop versus forward current. 
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BYT60P-1000 

Fig.?: Recovery time versus diF/dt. 
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Fig.9 : Peak forward voltage versus diF/dt. 
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BYT 60-1000 

FAST RECOVERY RECTIFIER DIODE 
FEATURES 
• VERY HIGH REVERSE VOLTAGE CAPA-

BILITY 
• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS 
• FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
• RECTIFIER IN S.M.P.S. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

VRsM Non Repetitive Peak Reverse Voltage 

IFRM Repetitive Peak Forward Current 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFsM Surge Non Repetitive Forward Current 

p Power Dissipation 

Tstg Storage and Junction Temperature Range 
TJ 

THERMAL RESISTANCE 

Parameter 

Junction-case 

July 1989 

Cathode connected to case 

tp ::; 10115 

T case = 50°C 
8 = 0.5 

tp = 10ms 
Sinuso'tdal 

T case = 50°C 

DOS 
(Metal) 

Value 

1000 

1000 

750 

140 

60 

400 

125 

- 40 to+ 150 

Value 

0.8 

Unit 

v 
v 
A 

A 

A 

A 

w 
oc 

1/3 
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BYT 60-1000 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR TJ = 25°C VR = VRRM 

T1 = 1oooc 

VF Tj = 25°C IF= 60A 

TJ = 100°C 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

lrr T1 = 25°C I•F = 1A diF/dt ~- 15N~ts 

IIF = 0.5A IR = 1A 

Min. 

Min. 

VR = 30V 

1rr=0.25A 

TURN-OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 

Symbol Test Conditions Min. 

IJRM diF/dt = - 240N~ts Vee= 200V IF= 60A 

diF/dt = - 480N~ts Lp ~ 0.05~tH T1 = 1oooc 

IRM diF/dl =- 240N!!S 
See figure 1 

diF/dt =- 480N!!S 

TURN-OFF OVERVOL TAGE COEFFICIENT (With Series Inductance) 

Symbol Test Conditions Min. 

VRP TJ = 100°C Vee= 200V IF= IF (AV) 
C=- diF/dt = - 60N!!S Lp = 2.5!!H See figure 2 Vee 

To evaluate the conduction losses use the following equation : 

VF = 1.47 + 0.005 IF p = 1.47 X IF(AV) + 0.005 IF2(RMS) 

2/3 
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Typ. Max. Unit 

100 llA 
6 mA 

1.9 v 
1.8 

Typ. Max. Unit 

170 ns 

70 

Typ. Max. Unit 

200 ns 

120 

40 A 

44 

Typ. Max. Unit 

3.3 4.5 



BYT 60-1000 

DUT 

Figure 1 :Turn-off switching characteristics (without series inductance). 

Figure 2 :Turn-off switching characteristics (without series inductance). 
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BYT230PI(V)-400 
BYT231 PI(V)-400 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED PACKAGE: 

Insulating voltage= 2500 VRMS 
Capacitance = 45 pF 

DESCRIPTION 

Dual high voltage rectifiers ranging from 200V to 
400V suited for Switch Mode Power Supplies and 
other power converters. 
The devices are packaged in ISOTOP. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IFRM Repetitive peak forward current 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

* : Tin plated Fast-on version is also available (without V suff1x). 
TM : ISO TOP is a trademark of SGS-THOMSON Microelectronics. 

August 1993 Ed : 1 A 

K1 A1 K2 A1 

BTY231 PI(V)-400 BTY230PI(V)-400 

tp:'> 101lS 

Tc=75°C 
0=0.5 

tp=10ms 
sinusoidal 

ISOTOP® 
(Plastic) 

Screw version (*) 

Value 

500 

Per diode 50 

Per diode 30 

Per diode 350 

- 40 to+ 150 
-40to+150 

BYT230PI(V)- I BYT231 PI(V)-

200 300 400 

200 300 400 

Unit 

A 

A 

A 

A 

oc 
oc 

Unit 

v 

1/4 
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BYT230PI(V)-400 I BYT231 PI(V)-400 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction to case I Per diode 

lrotal 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IF= 30 A 

Tj = 1oooc 

IR .. 
Tj = 25°C VR= VRRM 

Tj = 1oooc 

Pulse test : * tp = 380 J.lS, duty cycle< 2% 

** tp = 5 ms, duty cycle< 2% 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr TJ = 25°C IF= 0.5A 
IR= 1A 

IF= 1A 
VR=30V 

lrr= 0.25A 

diFidt = -15A/JJ.S 

Min. 

Min. 

TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 

Symbol Test Conditions 

tiRM diFfdt = -120A/J.!S Vcc=200V IF= 30A 

diFidt = -240A!J.!S 
Lp:::; 0.05J.!H Tj = 1oooc 
see fig. 11 

IRM d I Fldt = -120AIJ.!S 

diFidt = -240A/JlS 

TURN-OFF OVERVOLTAGE COEFFICIENT (With serie inductance) 

Symbol Test Conditions 

C= VRP Tj = 1oooc Vee= 60V IF=IF(AV) Jsee note 
Vee diFidt = -30A!J.!S Lp= lJ.!H see fig.12 

Note :Applicable to BYT230PI(V)-400 I BYT231 PI(V)-400 only 

To evaluate the conduction losses use the following equation : 
p = 1.1 X IF(AV) + 0.0095 X IF2(RMS) 

Min. 

Min. 

Value Unit 

1.5 °C/W 

0.8 

0.1 °C/W 

Typ. Max. Unit 

1.5 v 
1.4 

35 !LA 
6 mA 

Typ. Max. Unit 

50 ns 

100 

Typ. Max. Unit 

75 ns 

50 

9 A 

12 

Typ. Max. Unit 

3.3 I 

_21_4 ___________ ID SliS·THOMSON ------------
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Fig.1 : Low frequency power losses versus 
average current. 
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Fig.6 : Recovery charge versus diF/dt. 
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BYT230PI(V)-400 I BYT231 PI(V)-400 

Fig.7: Recovery time versus diF/dt. 
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Fig.8 : Peak reverse current versus diF/dt. 
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BYT230PI(V)-800 
BYT231 PI(V)-800 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED PACKAGE: 

Insulating voltage= 2500 VRMS 
Capacitance = 45 pF 

DESCRIPTION 

Dual high voltage rectifiers ranging from 600V to 
800V suited for Switch Mode Power Supplies and 
other power converters. 
The devices are packaged in ISOTOP. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IFRM Repetitive peak forward current 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

* : T1n plated Fast-on version IS also available (without V suff1x). 

TM : ISO TOP is a trademark of SGS-THOMSON Mlcroelectromcs. 

August 1993 Ed : 1 A 

K2 A2 

~ 
K1 A1 K2 A1 

BTY231 PI{V)-800 BTY230PI{V)-800 

tp ~ 1 Ofl.S 

Tc=55°C 
8 = 0.5 

tp=10ms 
sinusoidal 

ISOTOP® 
(Plastic) 

Screw version (*) 

Value 

375 

Per diode 70 

Per diode 30 

Per diode 200 

- 40 to+ 150 
- 40 to+ 150 

BYT230PI{V)- I BYT231 PI{V)-

600 800 

600 800 

Unit 

A 

A 

A 

A 

oc 
oc 

Unit 

v 

1/4 
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BYT230PI(V)-800 I BYT231 PI(V)-800 

THERMAL RESISTANCE 

Symbol Parameter 

Rth O-c) Junction to case I Per diode 

I Total 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
~ Tj(diode 1) = P(diode) x Rth(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IF= 30 A 

Tj = 100°C 

IR .. 
Tj = 25°C VR= VRRM 

TJ = 1oooc 

Pulse test : • tp = 380 JlS, duty cycle< 2% 

•• tp = 5 ms, duty cycle< 2% 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr TJ = 25°C IF= 0.5A 
IR= 1A 

IF= 1A 
VR=30V 

lrr = 0.25A 

diF/dt = -15Af!!S 

Min. 

Min. 

TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 

Symbol Test Conditions 

tiRM d I Fldt = -120A/!!S Vee= 200V IF= 30A 

d I Fldt = -240A!!!S 
Lp :5 0.05!!H TJ = 1oooc 
see fig. 11 

IRM diF/dt = -120A/!!S 

diF/dt = -240A/!!S 

TURN-OFF OVERVOLTAGE COEFFICIENT (With serie inductance) 

Symbol Test Conditions 

C= VRP TJ = 1oooc Vee= 150V IF=IF(AV) 

Vee diF/dt = -30NJlS Lp=4JlH see fig.12 

To evaluate the conduction losses use the following equation : 
p = 1.47 X IF(AV) + 0.010 X IF2(RMS) 

_21_4 ___________ ID SliS·ntOMSON 
'Jio li:JO!JIIl@~~~!JVIII©llmO!li0 
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Min. 

Min. 

Value Unit 

1.5 oc/W 

0.8 

0.1 oc/W 

Typ. Max. Unit 

1.9 v 

1.8 

100 !!A 

5 rnA 

Typ. Max. Unit 

55 ns 

130 

Typ. Max. Unit 

160 ns 

100 

15 A 

19 

Typ. Max. Unit 

4 I 



Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive peak surge current versus 
overload duration. 
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BYT230PI(V)-800 I BVT231 PI(V)-800 

Fig.7: Recovery time versus diF/dt. 
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BYT230PI(V)-1 000 
BYT231 PI(V)-1000 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED PACKAGE: 

Insulating voltage= 2500 VRMS 
Capacitance = 45 pF 

DESCRIPTION 

Dual high voltage rectifiers suited for Switch Mode 
Power Supplies and other power converters. 
The devices are packaged in ISOTOP. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

IFRM Repetitive peak forward current 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

* : Tin plated Fast-on vers1on IS also available (without V suffiX). 
TM : ISOTOP is a trademark of SGS·THOMSON Microelectronics. 

August 1993 Ed : 1 A 

K1 A1 K2 A1 

BTY231 PI(V)-1 000 BTY230PI(V)-1 000 

tp ~ 1 OJlS 

Tc=55°C 
8-0.5 

tp=10ms 
sinusoidal 

ISOTOP® 
(Plastic) 

Screw version (*) 

Value 

1000 

375 

Per diode 70 

Per diode 30 

Per diode 200 

- 40 to+ 150 
- 40 to+ 150 

Unit 

v 
A 

A 

A 

A 

oc 
oc 

1/4 
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BVT230PI(V)-1000 I BVT231 PI(V)-1000 

THERMAL RESISTANCE 

Symbol Parameter 

Rth G-c) Junction to case I Per diode 

lrotal 
Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
• 1:!.. Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IF= 30 A 

Ti = 1o.oac 

IR ** Tj = 25°C VR = VRRM 

Tj = 1ooac 

Pulse test : * tp = 380 f.lS, duty cycle< 2% 

** tp = 5 ms, duty cycle < 2 % 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr T1 = 25°C IF= 0.5A 
IR= 1A 

IF= 1A 
VR=30V 

lrr = 0.25A 

diF/dt = -15A/f.LS 

Min. 

Min. 

TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 

Symbol Test Conditions Min. 

tJRM diF/dt = -120A/f.LS Vee= 200V IF= 30A 

diF/dt = -240A/f.LS 
Lp::;0.05f.LH Tj = 1ooac 
see fig. 11 

IRM diF/dt = -120A/f.LS 

diF/dt = -240A/f.LS 

TURN-OFF OVERVOL TAGE COEFFICIENT (With serie inductance) 

Symbol Test Conditions Min. 

C= VRP Tj = 1ooac Vee=200V IF=IF(AV) 
Vee d I Fldt = -30A/f.LS Lp=5f.LH see fig.12 

To evaluate the conduction losses use the following equation : 
P = 1.47 X IF(AV) + 0.010 X IF2(RMS) 

2/4 Gi_ SGS·THOMSON 
~~. lii1JIT©~@rn~~©~OJ@ilU©:;J 
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Value Unit 

1.5 ac/W 

0.8 

0.1 ac/W 

Typ. Max. Unit 

1.9 v 

1.8 

100 flA 
5 mA 

Typ. Max. Unit 

70 ns 

165 

Typ. Max. Unit 

200 ns 

120 

19.5 A 

22 

Typ. Max. Unit 

4.5 I 



Fig.1 : Low frequency power losses versus 
average current. 
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BYT230PI(V)-1 000 I BYT231 PI(V)-1 000 

Fig.7: Recovery time versus diF/dt. 
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BYT260PI(V)-400 
BYT261 PI(V)-400 

FAST RECOVERY RECTIFIER DIODES -

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED PACKAGE: 

Insulating voltage= 2500 VRMS 
Capacitance = 45 pF 

DESCRIPTION 

Dual high voltage rectifiers ranging from 400V to 
200V suited for Switch Mode Power Supplies and 
other power converters. 
The devices are packaged in ISOTOP. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IFRM Repetitive peak forward current 

IF(RMS) RMS forward wrrent 

IF(AV) Average forward current 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

* :Tin plated Fast-on vers1on is also available (without V suffix). 
TM : ISO TOP is a trademark of SGS· THOMSON M1croelectromcs. 

August 1993 Ed : 1 A 

~ 
K1 A1 K2 A1 

BTY261 PI(V)-400 BTY260PI(V)-400 

tp::; 10flS 

Tc=80°C 
0=0.5 

lp=10ms 
sinusoidal 

ISOTOP® 
(Plastic) 

Screw version (*) 

Value 

800 

Per diode 140 

Per diode 60 

Per diode 600 

- 40 to+ 150 
- 40 to+ 150 

BYT261 PI(V)-/BYT260PI(V)-

200 300 400 

200 300 400 

Unit 

A 

A 

A 

A 

oc 
oc 

Unit 

v 

1/4 
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BVT261 PI(V)-400 

THERMAL RESISTANCE 

Symbol Parameter 

Rth (j-c) Junction to case I Per diode 

I Total 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
~ Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IF= 60 A 

Tj = 100°C 

IR ** T1 = 25°C VR= VRRM 

T1 = 1oooc 

Pulse test : • tp = 380 flS, duty cycle< 2% 
•• tp = 5 ms, duty cycle < 2% 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj = 25°C IF= 0.5A 
IR= 1A 

IF= 1A 
VR = 30V 

lrr= 0.25A 

diF/dt = -15NflS 

Min. 

Min. 

TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 

Symbol Test Conditions 

tJRM diF/dt = -240NflS Vee= 200V IF= 60A 

diF/dt = -480NflS 
Lp ~ 0.05flH Tj = 100°C 
see fig. 11 

IRM diF/dt = -240N!!S 

diF/dt = -480NflS 

TURN-OFF OVERVOL TAGE COEFFICIENT (With serie inductance) 

Symbol Test Conditions 

C= VRP Tj = 100°C Vee= 120V IF=IF(AV) Jsee note 
Vee diF/dt = -60NflS Lp = 0.8flH see fig.12 

Note: Applicable to BYT261 PI(V)-400 only 

To evaluate the conduction losses use the following equation : 
p = 1.1 X IF(AV) + 0.0045 X IF2(RMS) 

2/4 

Min. 

Min. 

Value Unit 

0.7 oc/W 

0.4 

0.1 oc/W 

Typ. Max. Unit 

1.5 v 
1.4 

60 flA 

6 mA 

Typ. Max. Unit 

50 ns 

100 

Typ. Max. Unit 

75 ns 

50 

18 A 

24 

Typ. Max. Unit 

3.3 4 I 

r== SGS-THOMSON ------------- ll!t.."'f/. [lj)01!:111@~~~1!:V111@1/1101!:5 -------------
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Fig.1 : Low frequency power losses versus 
average current. 

12ci'F(av)(W) 

110 
100 

90 
80 
70 
60 
50 
40 
30 
20 
10 

0 ""' 
V..t: 

..&; ~ 

I I 

0=0.05 
o=o., 

L 
j / 

1/ L 
/. 

I / v ~v 
/ /.. ~ 
~ ~ 

IF(av)(A) 

I I I I l 
O =0.2 - 0=0.5- 0 =1 

/ v 
lL / / 

L !-"'" 

/' / 
v 

I-_.M. 
0 5 1 0 15 20 25 30 35 40 45 50 55 60 65 70 

Fig.3 : Non repetitive peak surge current versus 
overload duration. 

200 ""' ·Mrn m~-D_:-....... T 

·"""' 
(Tp 

'""-.. 
Tease = 100°C 
Vreappfied< 0,8VRR~ _ 

~=0,5 
150 

100 
-....... 

...... 

50 

0 10·2 • 8 10·1 • tp(e) 

Fig.5 : Voltage drop versus forward current. 

"'~ 1 . .!. 
1,5 f---t----l--t::...-"f/-+--t~· ~zsoc ::;:;--

./,.. .-
1--t-~'F"'----::P--I::;i:-... · _-i"""_"'_=t- ,. I I -'- -

~ .. ~:.--

0,5 L--L-.1.-_.L_.L---L-..l---1--'--'---' 
0 50 100 150 

BYT261 PI(V)-400 

Fig.2 : Peak current versus form factor. 

300 ~-' \ 
\\ 

b 

lp 

s~ 
\ "'-"* .>,s- If,. 

1\. ~i!-";::---~ 
~"r---- .::::-1-- -t-- -

200 

100 

0,2 0.4 0,6 o.a 

Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 

K=Zth(j·c)/Rth(j-c) 
1 

0=0.5 --~I 
0=0.2 ./~ 

-- v 
/ 0=1·' 

/SINGLE PULSIE 

0.1 
0.001 

111111111 I 

0.01 

./ 

T 

"''~ t(s) 
IlL 

0.1 10 

Fig.6 : Recovery charge versus diF/dt. 

Orr 
(pC) 

2 

0,5 

20 

./ 
......... ~-' -40 60 60 1o2 200 

90'16 cormdance 

Tj = 100°C 

/ 

/ 

diF/dt (A/}lS) 

---------------------------- ~~~~~~~~:~~~ ___________________________ 3_~ 
611 



BYT261 PI(V)-400 

Fig.7 :Recovery time versus diF/dt. 
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BYT260PI(V)-800 
BYT261 PI(V)-800 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 
• VERY LOW SWITCHING LOSSES 
• LOW NOISE TURN-OFF SWITCHING 
• INSULATED PACKAGE: 

Insulating voltage = 2500 VRMS 
Capacitance = 45 pF 

DESCRIPTION 

Dual high voltage rectifiers ranging from 600V to 
800V suited for Switch Mode Power Supplies and 
other power converters. 
The devices are packaged in ISOTOP. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IFRM Repetitive peak forward current 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

• : Tin plated Fast-on version IS also available (without V suff1x). 
TM : ISO TOP IS a trademark of SGS-THOMSON MicroelectroniCS. 

August 1993 Ed : 1 A 

8;3 EID 
K1 A1 K2 AI 

BTY261 PI(V)-800 BTY260PI(V)-800 

tp :-;; 1 OfLS 

Tc~6ooc 

li~0.5 

tp~10ms 
sinusoidal 

ISOTOP® 
(Plastic) 

Screw version (*) 

Value 

750 

Per diode 140 

Per diode 60 

Per diode 400 

- 40 to+ 150 
- 40 to+ 150 

BYT260PI(V)- I BYT261 PI(V)-

600 800 

600 800 

Unit 

A 

A 

A 

A 

oc 
oc 

Unit 

v 

1/4 
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BYT260PI(V)-800 I BYT261 PI(V)-800 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-c) Junction to case 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
!::J. Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IF= 60 A 

Ti = 1oooc 

IR ** T1 = 25°C VR= VRRM 

Ti = 100°C 

Pulse test : • tp = 380 ~s. duty cycle < 2% 
•• tp = 5 ms, duty cycle < 2 % 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Ti = 25°C IF= 0.5A 
IR= 1A 

lrr = 0.25A 

I Per diode 

lrotal 

Min. 

Min. 

IF= 1A diF/dt = -15NJ.!S 
VR=30V 

TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 

Symbol Test Conditions Min. 

tJRM diF/dt = -240NJ.!S Vee= 200V IF= 60A 

diF/dt = -480NJ.!S 
Lps 0.05J.tH Tj = 100°C 
see fig. 11 

IRM diFidt = -240NJ.!S 

diF/dt = -480NJ.!S 

TURN-OFF OVERVOL TAGE COEFFICIENT (With serie inductance) 

Symbol Test Conditions Min. 

C= VRP Tj = 1ooac Vee= 150V IF=IF(AV) 
Vee d I Fldt = -60AIJ,lS Lp=2J.!H see fig.12 

To evaluate the conduction losses use the following equation : 
P = 1.47 X IF(AV) + 0.005 X IF2(RMS) 

_2,_4 ____________ liii. ~~~~m~::~~~n 
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Value Unit 

0.7 ocrw 
0.4 

0.1 °C/W 

Typ. Max. Unit 

1.9 v 

1.8 

100 flA 
6 mA 

Typ. Max. Unit 

65 ns 

135 

Typ. Max. Unit 

160 ns 

100 

30 A 

38 

Typ. Max. Unit 

3.3 4 I 



Fig.1 : Low frequency power losses versus 
average current. 
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overload duration. 
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BYT260PI(V)-800 I BYT261 PI(V)-800 

Fig.7 : Recovery time versus diF/dt. 
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BYT260PI(V)-1 000 
BYT261 PI(V)-1 000 

FAST RECOVERY RECTIFIER DIODES 

FEATURES 

• VERY LOW REVERSE RECOVERY TIME 

• VERY LOW SWITCHING LOSSES 

• LOW NOISE TURN-OFF SWITCHING 

• INSULATED PACKAGE: 
Insulating voltage= 2500 VRMS 
Capacitance = 45 pF 

DESCRIPTION 

Dual high voltage rectifiers suited for Switch Mode 
Power Supplies and other power converters. 
The devices are packaged in ISOTOP. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

IFRM Repetitive peak forward current 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

* : Tin plated Fast·on version is also available (without V suff1x). 

TM : ISOTOP IS a trademark of SGS· THOMSON Microelectronics. 

August 1993 Ed : 1 A 

8;3 
Kl A1 K2 Al 

BTY261 PI(V)-1000 BTY260PI(V)-1 000 

tp s; 1 OJ.!S 

Tc=60°C 
0=0.5 

lp=10ms 
sinusoidal 

ISOTOP® 
{Plastic) 

Screw version (*) 

Value 

1000 

750 

Per diode 140 

Per diode 60 

Per diode 400 

- 40 to+ 150 
- 40 to+ 150 

Unit 

v 
A 

A 

A 

A 

oc 
oc 

1/4 
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BYT260PI(V)-1 000 I BYT261 PI(V)-1 000 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-c) Junction to case I Per diode 

I Total 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
tl Tj(diode 1) = P(diode) x Rth(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

VF • Tj = 25°C IF= 60 A 

TJ = 1ooac 

IR ** Tj = 25°C VR = VRRM 

Tj = 1ooac 

Pulse test : • tp = 380 J.!S, duty cycle< 2% 
•• tp = 5 ms, duty cycle< 2% 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr Tj = 25°C IF= 0.5A 
IR= 1A 

IF= 1A 
VR=30V 

lrr = 0.25A 

diF/dt = -15NJ1S 

Min. 

Min. 

TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 

Symbol Test Conditions 

tiRM diF/dt = -240NJ1S Vee= 200V IF= 60A 

diF/dt = -480NJ1S 
Lp ~ 0.05J1H Ti = 1ooac 
see fig. 11 

IRM diF/dt = -240NJ1S 

diF/dt = -480NJ1S 

TURN-OFF OVERVOLTAGE COEFFICIENT (With serie inductance) 

Symbol Test Conditions 

C= VRP Tj = 1ooac Vee= 200V IF=IF(AV) 

Vee diF/dt = -60NJ1S Lp = 2.5JlH see fig.12 

To evaluate the conduction losses use the following equation: 
p = 1.47 X IF(AV) + 0.005 X IF2(RMS) 
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Min. 

Min. 

Value Unit 

0.7 ac/W 

0.4 

0.1 ac/W 

Typ. Max. Unit 

1.9 v 
1.8 

100 JlA 

6 mA 

Typ. Max. Unit 

70 ns 

170 

Typ. Max. Unit 

200 ns 

120 

40 A 

44 

Typ. Max. Unit 

3.3 4.5 I 



Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive peak surge current versus 
overload duration. 
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BYT260PI(V)-1 000 I BYT261 PI(V)-1 000 

Fig.7: Recovery time versus diF/dt. 
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VIDEO DEFLECTION DIODES 
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MTV32-400A 
(CRT HORIZONTAL DEFLECTION) 

MODULATION DIODE 

MAIN PRODUCT CHARACTERISTICS 

IF peak 3A 

VRRM 400V 

trr 22ns 

VF 1.35V 

FEATURES 

• PRODUCT SPECIFIC TO HORIZONTAL DE
FLECTION 

• HIGH REVERSE VOLTAGE 

• LOW SWITCHING LOSSES DUE TO SMALL 
RECOVERY CHARGES 

DESCRIPTION 

High voltage diode especially designed for horizontal 
deflection stage in standard and high resolution displays 
for TV's and monitors. 
This device is packaged in D027A and is intented for use 
as a MODULATION diode in deflection circuitry with 
east-west correction. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRWM Reverse working voltage 

IF peak Peak forward current (1) 

IFRM Repetitive peak forward current 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

(1) o = 0.5 and triangular waveform 
(2) on infinite heatsink with 1 Omm lead length 

October 1993 Ed : 1 A 

Tamb=130"C 
(2) 

tp :S 10f!S 

tp=10ms 
sinusoidal 

D027A 
(Plastic) 

MTV32-400A 

Value 

400 

400 

3 

60 

60 

- 40 to+ 150 
- 40 to+ 150 

Unit 

v 

v 

A 

A 

A 

oc 
oc 

1/3 
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MTV32-400A 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-a) Junction to ambient {*) . . . 
( ) on mf1mte heatsmk w1th 1 Omm lead length 

STATIC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

IR * Reverse leakage current 

VF •• Forward voltage drop 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 J.lS, duty cycle < 2 % 

Test Conditions 

VR=VRWM Tj = 25°C 

Tj = 100°C 

If= 3 A Tj = 25°C 

Tj = 100°C 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING 

Symbol Parameter Test Conditions 

trr Reverse recovery time IF= 0.5 A IR = 1 A 
lrr = 0.25 A Tj = 25°C 

TURN ON SWITCHING 

Symbol Parameter Test Conditions 

tFR Forward recovery time IF =3 A 
dlf/dt = 100 AIJ.!S 

Vfp Peak forward voltage 
Mesured at 1.1 x Vf 
Tj = 25oC 

Value 

20 

Min. Typ. Max. 

20 

0.5 

1.45 

1.35 

Min. Typ. Max. 

22 

Min. Typ. Max. 

0.1 

17 

To evaluate the conduction losses, in case of triangular current, use the following equation : 

P= 1.17x/px8 0.06x/p 2 x8 
2 + 3 

8 : duty cycle 
lp : Peak current 

for lp = 3A and 8 = 0.5, P = 0.97 W 

Unit 

ocrw 

Unit 

J.lA 

mA 

v 

Unit 

ns 

Unit 

J.lS 

v 

2/3 
------------J:..,l ~i~~m~~~~~------------
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BASIC E-W DIODE MODULATOR CIRCUIT 

T 

+VI 
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DTV32-1 OOOA 
MTV32-600A 

(CRT HORIZONTAL DEFLECTION) 
HIGH VOLTAGE DAMPER & MODULATION DIODES 

MAIN PRODUCTS CHARACTERISTICS 

MTV32 DTV32 

IF peak 3A 3A 

VRRM 600V 1000V 

trr SOns 70ns 

VF 1.6V 1.6V 

FEATURES 

• PRODUCTS SPECIFIC TO HORIZONTAL DE
FLECTION 

• HIGH REVERSE VOLTAGE 

• LOW SWITCHING LOSSES DUE TO SMALL 
RECOVERY CHARGES 

• FULL KIT IN AXIAL PACKAGE 

DESCRIPTION 

High voltage diodes especially designed for horizontal 
deflection stage in standard and high resolution displays 
for TV's and monitors. 
The kit includes both the DAMPER diode and the 
MODULATION diode. These devices are packaged in 
D027A and are intented for use as a low cost kit solution 
in deflection circuitry with east-west correction. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRWM Reverse working voltage 

IF peak Peak forward current (1) Tamb=120'C 
(2) 

IFRM Repetitive peak forward current tp:> 10J.1S 

IFSM Surge non repetitive forward current tp=10ms 
sinusoidal 

Tstg Storage and junction temperature range 
Tj 

(1) li = 0.5 and tnangular waveform 
(2) on infinite heatsink with 1 Omm lead length 

October 1993 Ed: 1A 

D027A 
(Plastic) 

MTV32-600A 

KIT 

Value 

D027A 
(Plastic) 

DTV32-1000A 

MTV32 DTV32 

600 1000 

600 1000 

3 3 

100 50 

150 150 

- 40 to+ 150 
- 40 to+ 150 

Unit 

v 
v 
A 

A 

A 

oc 
oc 

1/4 
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DTV32-1000A I MTV32-600A 

THERMAL AND ELECTRICAL CHARACTERISTICS OF THE DTV32-1000A (DAMPER diode) 

THERMAL RESISTANCE 

Symbol Parameter 

Rth 0-a) Junction to ambient (*) 

* 
.. 

( ) on 1nf1mte heatsmk w1th 1 Omm lead length 

STATIC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

IR * Reverse leakage current 

VF ** Forward voltage drop 

Pulse test : * tp = 5 ms, duty cycle < 2 % 
** tp = 380 !-IS, duty cycle < 2 % 

Test Conditions 

VR=VRWM Tj = 25°C 

Tj = 125°C 

IF= 3A Tj = 25°C 

Tj = 125°C 

DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING 

Symbol Parameter Test Conditions 

trr Reverse recovery time IF= 0.5 A IR = 1 A 
lrr = 0.25 A Tj = 25°C 

TURN ON SWITCHING 

Symbol Parameter Test Conditions 

tFR Forward recovery time IF= 3A 
diF/dt = 100 All-IS 

VFP Peak forward voltage 
Mesured at 1.1 x VF 
Tj = 25°C 

Value 

25 

Min. Typ. Max. 

20 

2 

2.0 

1.6 

Min. Typ. Max. 

72 

Min. Typ. Max. 

0.5 

35 

To evaluate the conduction losses, in case of triangular current, use the following equation : 

P _1.33x/pxli 0.09x/p 2 xli 
- 2 + 3 

li : duty cycle 
lp : Peak current 

for lp = 3A and li = 0.5, P = 1.13 W 

Unit 

°C/W 

Unit 

!!A 

rnA 

v 

Unit 

ns 

Unit 

!-IS 

v 
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DTV32-1000A I MTV32-600A 

THERMAL AND ELECTRICAL CHARACTERISTICS OF THE MTV32-600A (MODULATION diode) 

THERMAL RESISTANCE 

Symbol Parameter 

Rth U-a) Junction to ambient (*) 

* 
.. 

( ) on mf1mte heatsmk w1th 10mm lead length 

STATIC ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test 
Conditions 

IR * Reverse leakage current VR=VRWM 

VF ** Forward voltage drop IF= 3 A 

Pulse test : * tp = 5 ms, duty cycle < 2 % 

DYNAMIC ELECTRICAL CHARACTERISTICS 

TURN-OFF SWITCHING 

Tj = 25°C 

Tj = 125°C 

Tj = 25°C 

Tj = 125°C 

Symbol Parameter Test Conditions 

trr Reverse recovery time IF= 0.5 A IR = 1 A 
lrr = 0.25 A Tj = 25°C 

TURN ON SWITCHING 

Symbol Parameter Test Conditions 

tFR Forward recovery time IF= 3 A 
diF/dt = 100 Al)lS 

VFP Peak forward voltage 
Mesured at 1.1 x VF 
Tj = 25°C 

Value 

25 

Min. Typ. Max. 

10 

1 

2.0 

1.6 

Min. Typ. Max. 

55 

Min. Typ. Max. 

0.5 

20 

To evaluate the conduction losses, in case of triangular current, use the following equation : 

P= 1.33x/pxo 0.09x/p 2 xo 
2 + 3 

o : duty cycle 
lp : Peak current 

for lp = 3A and o = 0.5, P = 1.13 W 

Unit 

°CIW 

Unit 

flA 

mA 

v 

Unit 

ns 

Unit 

J.IS 

v 
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------------~.,l ~i~©IH~'&1~~~~------------

629 



DTV32-1 OOOA I MTV32-600A 

BASIC HORIZONTAL DEFLECTION CIRCUIT 

+vi 
~ TRANSFORMER 
~ EHT 

LINE YOKE 

D = DTV32-1 OOOA 

BASIC E-W DIODE MODULATOR CIRCUIT 

T 

+VI 
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u EHT 

01 :DTV32-1 OOOA 

LINE YOKE 
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DTV32(F)-1200A 
DTV32(F)-1500A 

(CRT HORIZONTAL DEFLECTION) 
HIGH VOLTAGE DAMPER DIODE 

FEATURES 

• HIGH BREAKDOWN VOLTAGE CAPABILITY 

• LOW AND MEDIUM FREQUENCY OPERATION 

• SPECIFIED TURN ON SWITCHING CHARAC
TERISTICS 

• TYPICAL TOTAL LOSSES : 2 W 
(IFpeak = 6 A, F = 32 kHz) 

• SUITABLE WITH BUH TRANSISTORS SERIES 

• INSULATED VERSION (ISOWATI220AC) : 
Insulating voltage = 2000 V DC 
Capacitance = 12 pF 

DESCRIPTION 

High voltage diode especially designed for hor
izontal deflection stage in standard and high resol
ution displays for TV's and monitors. 
This device is packaged in T0220AC or ISO
WATI220AC. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

lf(RMS) RMS forward current 

IF(AV) Average forward current T0220AC 
li=0.5 

ISOWATT220AC 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRWM Reverse working voltage 

May 1993 Ed: 2A 

T0220AC 
(Plastic) 

DTV32-1200A 
DTV32-1500A 

Tc=130°C 

Tc=115"C 

tp=10ms 
sinusoidal 

A 

ISOWATT220AC 
(Plastic) 

DTV32F-1200A 
DTV32F-1500A 

Value Unit 

15 A 

6 A 

6 

100 A 

- 40 to+ 150 oc 
- 40 to+ 150 oc 

DTV32(F)- Unit 

1200A 1500A 

1200 1500 v 

1000 1350 v 

1/6 
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DTV32(F)-1200A I DTV32(F)-1500A 

THERMAL RESISTANCES 

Symbol Parameter 

Rth U-c) Junction to case 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj = 25°C VR = VRWM 

Tj = 100°C 

VF ** Tj = 25°C IF= 6 A 

Tj = 100°C IF= 6 A 

Pulse test : * tp = 5 ms, duty cycle < 2 % 
** tp = 380 11s, duty cycle < 2 % 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr(1) Tj = 25°C IF= 1 A 
VR = 30 V 

trr (2) Tj = 25°C IF= 1 A 
VR = 30 V 

trr Tj = 25°C IF= 100mA 

TURN ON SWITCHING CHARACTERISTICS 

Symbol Test Conditions 

IFR (2) Tj = 100°C IF= 6 A 

VFP (2) VFR = 2 V 

(1 )Test following Jedec Standard 
(2) Test representative of the application 

T0220AC 

ISOWATT220AC 

diFidt = -15 Ai!lS 

diFidt = -50 Ai!lS 

IR = 100mA 

diFidt = 80 Ai!lS 

To evaluate the conduction losses use the following equations : 
VF = 1.0 + 0.025 IF p = 1.0 X IF(AV) + 0.025 X IF2(RMS) 

Value Unit 

2 oc;w 

4 

Min. Typ. Max. Unit 

100 !lA 

1 rnA 

1.3 v 

1.2 

Min. Typ. Max. Unit 

450 600 ns 

300 ns 

250 ns 

Min. Typ. Max. Unit 

0.5 !lS 

30 v 

2/6 
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Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 :Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AC) 
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Fig.S : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AC) 
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Fig.2 : Peak current versus form factor. 
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Fig.4 :Average current versus ambient temperature. 
(duty cycle: 0.5) (ISOWATI220AC) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
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DTV32(F)-1200A I DTV32(F)-1500A 

Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(T0220AC) 
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Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 : Recovery charge versus dlf/dt. 
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Fig.B : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWA TI220AC) 
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applied. 
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Fig.12: Peak reverse current versus dlf/dt. 
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Fig.13 Dynamic parameters versus junction 
temperature. 
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Fig.15: Recovery time versus diFidt. 
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Fig.14: Peak forward voltage versus diF/dt. 
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DTV32(F)-1200A I DTV32(F)-1500A 

BASIC HORIZONTAL DEFLECTION CIRCUIT 
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DTV32(F)-12008 
DTV32(F)-15008 

(CRT HORIZONTAL DEFLECTION) 
HIGH VOLTAGE DAMPER DIODE 

FEATURES 

• HIGH BREAKDOWN VOLTAGE CAPABILITY 

• HIGH FREQUENCY OPERATION 

• SPECIFIED TURN ON SWITCHING CHARAC
TERISTICS 

• TYPICAL TOTAL LOSSES: 3.5W 
(IFpeak = 6 A, F = 64kHz) 

• SUITABLE WITH BUH TRANSISTORS SERIES 

• INSULATED VERSION (ISOWATI220AC) : 
Insulating voltage = 2000 V DC 
Capacitance = 12 pF 

DESCRIPTION 

High voltage diode especially designed for hor
izontal deflection stage in standard and high resol
ution displays for TV's and monitors. 
This device is packaged in T0220AC or ISO
WATI220AC. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current 
li = 0.5 

T0220AC 

ISOWATT220AC 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRWM Reverse working voltage 

May 1993 Ed: 2A 

T0220AC 
(Plastic) 

DTV32-12008 
DTV32-15008 

Tc=130"C 

Tc=110"C 

tp=10ms 
sinusoidal 

A 

ISOWATT220AC 
(Plastic) 

DTV32F-12008 
DTV32F-15008 

A 

Value Unit 

15 A 

6 A 

6 

100 A 

- 40 to+ 150 oc 
- 40 to+ 150 oc 

DTV32(F)- Unit 

12008 15008 

1200 1500 v 
1000 1350 v 

1/6 
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DTV32(F)-1200B I DTV32(F)-1500B 

THERMAL RESISTANCES 

Symbol Parameter 

Rth U-c) Junction to case 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj = 25°C VR= VRWM 

Tj = 100°C 

VF •• Tj = 25°C IF= 6 A 

Tj = 100°C IF= 6 A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 JlS, duty cycle < 2 % 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr (1) Tj = 25°C IF= 1 A 
VR = 30 V 

trr (1) Tj = 25oC 

trr Tj = 25°C IF=100mA 

TURN ON SWITCHING CHARACTERISTICS 

Symbol Test Conditions 

IFR (2) Tj = 100°C IF= 6 A 

VFP (2) VFR = 2 V 

(1)Test following Jedec Standard 
(2) Test representative of the application 

T0220AC 

ISOWATT220AC 

diF/dt = -50 Ai)lS 

diFidt = -15 Ai)lS 

IR = 100mA 

diFidt = 80 Ai)lS 

To evaluate the conduction losses use the following equations : 
VF = 1.2 + 0.034 IF p = 1.2 X IF(AV) + 0.034 X IF2(RMS) 

Value Unit 

2 oc/W 

4 

Min. Typ. Max. Unit 

200 J.LA 

1 mA 

1.5 v 
1.4 

Min. Typ. Max. Unit 

175 ns 

250 ns 

140 ns 

Min. Typ. Max. Unit 

0.6 )lS 

39 v 



Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 :Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AC) 
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Fig.2 : Peak current versus form factor. 
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Fig.4 :Average current versus ambient temperature. 
(duty cycle: 0.5) (ISOWATI220AC) 
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Fig.G : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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DTV32(F)-1200B I DTV32(F)-1500B 

Fig. 7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(T0220AC) 

K=Zth(j-c)/Rth(j-c) 
1.0 

o=O.S ....... 

.....-!4 
0.5 o=o.2 ~ 

v 1/ 

v v" SINGLE PUIS9 

v, 
II o=n 

1pfsl1 

0.2 

0.01 

',!! 
0.1 

Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 :Recovery charge versus diFidt. 
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junction to case versus pulse duration. 
(ISOWATI220AC) 

K=Zih(j-c)/Rth(j-c) 

1 .oB=HffiHB3lHffi~~mEl 
0 = O.S+++t+ft---=::l--.f4"f't~l/~++f+H+H e.--

o.5 o=o.2 /.......-'::~!? 

.u= ~ 

Fig.1 0 : Junction capacitance versus reverse voltage 
applied. 
(Typical values) 
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Fig.12: Peak reverse current versus diFidt. 
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Fig.13 Dynamic parameters versus junction 
temperature. 
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Fig.15: Recovery time versus dlf/dt. 
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Fig.14: Peak forward voltage versus diFidt. 
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DTV32(F)-12008 I DTV32(F)-15008 

BASIC HORIZONTAL DEFLECTION CIRCUIT 
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"="= SGS·lHOMSON ,. 'l l ~D(g500©rnlLrn(g5'DTR3©~D©~ DTV64(F)-1200C 
(CRT HORIZONTAL DEFLECTION) 
HIGH VOLTAGE DAMPER DIODE 

FEATURES 

• HIGH BREAKDOWN VOLTAGE CAPABILITY 
• MEDIUM & HIGH FREQUENCY OPERATION 
• SPECIFIED TURN ON SWITCHING CHARAC

TERISTICS 
• TYPICAL TOTAL LOSSES : 3 W 

0Fpeak = 6 A, F = 64 kHz) 
• SUITABLE WITH BUH TRANSISTORS SERIES 
• INSULATED VERSION (ISOWATI220AC) : 

Insulating voltage = 2000 V DC 
Capacitance = 12 pF 

DESCRIPTION 

High voltage diode especially designed for hor
izontal deflection stage in standard and high resol
ution displays for TV's and monitors. 
This device is packaged in T0220AC or ISO
WATI220AC. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

VRWM Repetitive working voltage 

IF(RMS) RMS forward current 

IF(AV) Average forward current T0220AC 
li= 0.5 

ISOWATI220AC 

IFSM Surge non repetitive forward current 

Tstg Storage and junction temperature range 
Tj 

May 1993 Ed: 1A 

T0220AC 
(Plastic) 

DTV64-1200C 

Tc=120'C 

Tc=90'C 

tp=10ms 
sinusoidal 

A 

TENTATIVE DATASHEET 

ISOWATI220AC 
(Plastic) 

DTV64F-1200C 

A 

Value Unit 

1200 v 
1200 v 
20 A 

6 A 

6 

100 A 

- 40 to+ 150 oc 
- 40 to+ 150 oc 

1/3 
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DTV64(F)-1200C 

THERMAL RESISTANCES 

Symbol Parameter 

Rth U-c) Junction to case 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR • Tj = 25°C VR=VRWM 

Tj = 100°C 

VF •• Tj = 25°C IF= 6 A 

Tj = 100°C IF= 6 A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 llS, duty cycle < 2 % 

RECOVERY CHARACTERISTICS 

Symbol Test Conditions 

trr (1) Tj = 25°C IF= 1 A 
VR = 30 V 

trr(1) Tj = 100°C 

trr Tj = 25°C IF= 100mA 

TURN ON SWITCHING CHARACTERISTICS 

Symbol Test Conditions 

IFR (2) Tj = 100°C IF= 6 A 

VFP (2) VFR =1.1 x VF 

(1)Test following Jedec Standard 
(2) Test representative of the application 

T0220AC 

ISOWATT220AC 

diF/dt = -50 AlllS 

diF/dt = -15 AlllS 

IR = 100mA 

diF/dt = 80 Allls 

To evaluate the conduction losses use the following equations : 
VF = 1.5 + 0.050 IF p = 1.5 X IF(AV) + 0.050 X IF2(RMS) 

Value Unit 

2.2 oc!W 

5.0 

Min. Typ. Max. Unit 

200 llA 

2.0 rnA 

2.0 v 
1.8 

Min. Typ. Max. Unit 

100 ns 

120 ns 

70 ns 

Min. Typ. Max. Unit 

0.5 llS 

27 v 

2/3 -----------"'-.,l ~~©m~~~~-----------
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BASIC HORIZONTAL DEFLECTION CIRCUIT 

+VI 
~ TRANSFORMER 

~ EHT 

DTV64(F)-1200C 

LINE YOKE 

D:DAMPER DIODE DTV64(F)-1200C 

BASIC E-W DIODE MODULATOR CIRCUIT 

T 

+vi 
n TRANSFORMER 

u EHT 

D1 :DTV64(F)-1200C 

LINE YOKE 

L 

D2:STTB506D/F 

3/3 
--------------------~~l ~ii©Di~:l9~--------------------
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POWER SCHOTTKY DIODES 
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STPS120E 
STPS130E 
STPS140E 

SCHOTTKY RECTIFIER 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD VOLTAGE DROP 
• LOW THERMAL RESISTANCE 
• EXTREMELY FAST SWITCHING 
• SURFACE MOUNTED DEVICE 

DESCRIPTION 
Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver
ters. 

Packaged in SOT 223, this device is intended for 
surface mounting and use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

IRRM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

TL=135°C 
0=0.5 

tp= 10 ms 
Sinusoidal 

tp = 2 /-IS 
F =1KHz 

120E 

20 

RrHu·tl Junction to Tab for D.C I Total 
RrH u·a) Junction to Ambient with 5cm2 Copper Surface Under Tab 

March 1992 

I 
I 

PRELIMINARY DATA 

SOT 223 
(Plastic) 

Value 

1.4 

1 

10 

1 

1 = NC 
2=K 
3=A 
4=K 

-65to+150 
-65 tO+ 150 

1000 

STPS 

130E I 140E 

30 I 40 

Value 

20 
55 

Unit 

A 

A 

A 

A 

oc 

V//-IS 

Unit 

v 

Unit 
oc!W 

1/2 
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STPS120E/STPS130E/STPS140E 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

lA •• Tj=25°C VA =VAAM 

Tj = 100°C 

VF* Tj = 125°C IF= 2A 

Tj = 125°C IF= 1 A 

Tj = 25°C IF= 2A 

Pulse test : • tp = 380 J.lS, duty cycle < 2 % 
•• tp = 5 ms, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.38 X IF(AV) + 0.17 IF2(RMS) 

Min. Typ. Max. Unit 

500 J.lA 

10 mA 

0.72 v 
0.55 

0.81 

_21_2 ___________ ~.,L ~~©IH~~~~~~------------
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STPS160E 

SCHOTTKY RECTIFIER 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD VOLTAGE DROP 
• LOW THERMAL RESISTANCE 
• EXTREMELY FAST SWITCHING 
• SURFACE MOUNTED DEVICE 

DESCRIPTION 

Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver
ters. 

Packaged in SOT 223, this device is intended for 
surface mounting and use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

I ARM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

TL= 130°C 
il=0.5 

tp = 10 ms 
Sinusoidal 

tp=2i.!S 
F =1KHz 

RrHO-tl Junction to Tab for D.C I Total 
RTH O-a) Junction to Ambient with 5cm2 Copper Surface Under Tab 

March 1992 

PRELIMINARY DATA 

SOT 223 
(Plastic) 

Value 
60 

1.4 

1 

10 

1 

1 = NC 
2=K 
3=A 
4=K 

-65 tO+ 150 
-65 to+ 150 

1000 

Value 

20 
55 

Unit 

v 
A 

A 

A 

A 

oc 

V/1.1s 

Unit 

°CIW 

1/2 
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STPS160E 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR .. Tj= 25°C VR =VRRM 

Ti= 100°C 

VF* Tj= 125°C IF= 2A 

Tj= 125°C IF= 1 A 

Tj=25°C IF= 2A 

Pulse test : • tp = 380 JlS, duty cycle < 2 % 
•• tp = 5 ms, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.48 X IF(AV) + 0.171F2(RMS) 

Voltage (V) 60 

Marking 816 

Min. Typ. Max. Unit 

500 flA 
8 mA 

0.82 v 
0.65 

0.91 

_212 ___________ J>..,l ~~mg~~~©~------------
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• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD VOLTAGE DROP 
• LOW THERMAL RESISTANCE 
• EXTREMELY FAST SWITCHING 
• SURFACE MOUNTED DEVICE 

DESCRIPTION 
Dual center tap schottky rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in SOT 223, this device is intended for 
surface mounting and use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values} 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current TL= 135°C 
6=0.5 

IFSM Surge Non Repetitive Forward Current lp=10ms 
Sinusoidal 

I ARM Peak Repetitive Reverse Current lp=2jlS 
F =1KHz 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

RTHO·t) Junction to Tab for D .C 

STPS220CE 
STPS230CE 
STPS240CE 

SCHOTTKY RECTIFIER 

Per diode 

Per diode 
Per device 

Per diode 

Per diode 

220CE I 
20 I 

Total 
Per diode 

PRELIMINARY DATA 

SOT 223 
(Plastic) 

Value 

1.4 

1 
2 

10 

1 

1 =A1 
2=K 
3 = A2 
4=K 

-65 to+ 150 
-65 to+ 150 

1000 

STPS 
230CE I 240CE 

30 I 40 

Value 

12 
20 

Unit 

A 

A 

A 

A 

oc 

V/JlS 

Unit 

v 

Unit 
octw 

RTH O-a) Junction to Ambient with 5cm2 Copper Surface Under Tab 55 

RTH(c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
A TJ(diode 1) = P(diode1) X RTH(Per diode) + P(diode 2) X RTH(c) 

March 1992 

5 octw 

1/2 
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STPS220CE/STPS230CE/STPS240CE 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS (Per diode) 

Symbol Tests Conditions 

IR .. Tj=25°C VR =VRRM 

Tj= 100°C 

VF* Tj= 125°C IF=2 A 

Tj= 125°C IF= 1 A 

Tj=25°C IF=2A 

Pulse test : • tp = 380 115, duty cycle < 2 % 
•• tp = 5 ms, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.38 X IF(AV) + 0.17 IF2(RMS) 

Min. Typ. Max. Unit 
500 J.LA 

10 rnA 
' 

0.72 v 
0.55 

0.81 

_21_2 ___________ i..,t ~~~;m~~~~~©~------------
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STPS260CE 

SCHOTIKY RECTIFIER 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD VOLTAGE DROP 
• LOW THERMAL RESISTANCE 
• EXTREMELY FAST SWITCHING 
• SURFACE MOUNTED DEVICE 

DESCRIPTION 

Dual center tap schottky rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in SOT 223, this device is intended for 
surface mounting and use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current TL=130°C 
0=0.5 

IFSM Surge Non Repetitive Forward Current tp= 10 ms 
Sinusoidal 

IRRM Peak Repetitive Reverse Current tp =2~-ts 
F= 1KHz 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

Per diode 

Per diode 
Per device 

Perd1ode 

Per diode 

RTHu·t) Junction to Tab for D.C >I Total 
Per diode 

RrH u-a) Junction to Ambient with 5cm2 Copper Surface Under Tab 

RTH(c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
f. TJ(diode 1) = P(diode1) x RrH(Perdiode) + P(diode 2) x RrH(c) 

March 1992 

PRELIMINARY DATA 

SOT 223 
(Plastic) 

Value 

60 

1.4 

1 
2 

10 

1 

1 = A1 
2=K 
3 = A2 

4=K 

-65t0+150 
-65 to+ 150 

1000 

Value 

12 
20 
55 

5 

Unit 

v 
A 

A 

A 

A 

oc 

V/~-ts 

Unit 
oc/W 

oc!W 

1/2 
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STPS260CE 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS (Per diode) 

Symbol Tests Conditions 

IR** Tj ~ 25°C VR ~ VRRM 

Tj ~ 10ooc 

VF* Tj ~ 125°C IF~2 A 

Tj ~ 125°C IF~ 1 A 

Tj ~ 25°C IF~2A 

Pulse test : • tp ~ 380 fiS, duty cycle < 2 % 
•• tp ~ 5 ms, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
P ~ 0.48 X IF(AV) + 0.17 IF2(RMS) 

Voltage (V) 60 

Marking T26 

Min. Typ. Max. Unit 

500 11A 

8 mA 

0.82 v 

0.65 

0.91 
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ID SGS·THOMSON -:'1 L riiYAlD©OO@~[]J~©lYOO@~D©~ 
STPS320U 
STPS330U 
STPS340U 

POWER SCHOTTKY RECTIFIER 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD VOLTAGE DROP 
• LOW THERMAL RESISTANCE 
• EXTREMELY FAST SWITCHING 
• SURFACE MOUNTED DEVICE 

DESCRIPTION 

Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver
ters. 

Packaged in SOD 6 *,this device is intended for sur
face mounting and use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 
(*) in accordance with D0214AA standard. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

I ARM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
TJ 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

March 1992 

TL= 105°C 
1i=0.5 

Tp=10ms 
Sinusoidal 

Tp=2!!S 
F =1KHz 

320U I 
20 I 

SODS 
(Plastic) 

Value 

10 

3 

75 

1 

-65 to+ 150 
-65 to+150 

1000 

STPS 

330U I 340U 

30 I 40 

Value 

20 

Unit 

A 

A 

A 

A 

oc 

V/!!S 

Unit 

v 

1/3 
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STPS320U/STPS330U/STPS340U 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR ** Tj = 25°C VR = VRRM 

Tj = 125°C 

VF* Tj = 125°C IF= 6 A 

Tj = 125°C IF= 3 A 

Tj = 25°C IF= SA 

Pulse test : * tp = 380 JlS, duty cycle < 2 % 
** tp = 5 ms, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.050 IF2(RMS) 

Figure 1 : Average forward power dissipation 
versus average forward current. 
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Figure 3 : Non repetitive surge peak forward 
current versus overload duration. 
(Maximum values) 
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Min. Typ. Max. Unit 

100 J.!A 

10 mA 

0.72 v 
0.57 

0.84 

Figure 2 : Average current versus ambient 
temperature. 
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Figure 4 : Relative variation of thermal transient 
impedance junction to lead versus 
pulse duration. 
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Figure 5 : Reverse leakage current versus 
reverse voltage applied. 
(Typical values) 

IR (A) 

1.0E-0 1 

toE-02 

Tj•150'C 
j_ -1---
Tj•125'C toE-03 

Tj•100'C -~ toE-04 

Ti•75'C 
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toE-05 
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Figure 7 : Forward voltage drop versus forward 
current. 
(Maximum values) 

VFM(V) 
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0 
0.01 

Laser marking 

0.1 

Logo indicates cathode 
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/ 
/ 
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Figure 6 : Junction capacitance versus reverse 
voltage applied. 
(Typical values) 
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• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• SURFACE MOUNTED DEVICE 

DESCRIPTION 

Single chip schottky rectifier suited for switch mode 
power supply and high frequency DC to DC conver
ters. 

Packaged in SOD 15, this device is intended for sur
face mounting and use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

IRRM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

March 1992 

STPS320S 
STPS330S 
STPS340S 

POWER SCHOTTKY RECTIFIER 

TL= 105°C 
0=0.5 

Tp=10ms 
Sinusoidal 

Tp = 2 J.!S 
F =1KHz 

320S I 
20 I 

SOD 15 
(Plastic) 

Value 

10 

3 

75 

1 

-65to+150 
-65 to+ 150 

1000 

STPS 

330S I 340S 

30 I 40 

Value 

20 

Unit 

A 

A 

A 

A 

oc 

V/J.!S 

Unit 

v 

1/3 
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STPS320S/STPS330S/STPS340S 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR . Tj=25°C VA =VRRM 

Tj = 125°C 

VF ** Tj = 125°C IF= 6A 

Tj= 125°C IF= 3A 

Tj = 25°C IF= 6A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 llS, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.050 IF2(RMS) 

Figure 1 : Average forward power dissipation 
versus average forward current. 
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Figure 3 : Non repetitive surge peak forward 
current versus overload duration. 
(Maximum values) 
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Figure 2 : Average current versus ambient 
temperature. 
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Figure 4 : Relative variation of thermal transient 
impedance junction to lead versus 
pulse duration. 
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Figure 5 : Reverse leakage current versus 
reverse voltage applied. 
(Typical values) 
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Figure 7 : Forward voltage drop versus forward 
current. 
(Maximum values) 
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Figure 6 : Junction capacitance versus reverse 
voltage applied. 
(Typical values) 
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~ SGS·lHOMSON 
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STPS620CT /CF 
STPS630CT/CF 
STPS640CT/CF 

POWER SCHOTTKY RECTIFIER 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• INSULATED PACKAGE: 

Insulating voltage = 2000V DC 
Capacitance = 12pF 

DESCRIPTION 

Dual center tap schottky rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in T0220AB and ISOWATT220AB, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current I T0220AB 

0=0.5 IISOWATT220AB 

IFSM Surge Non Repetitive Forward Current 

I ARM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

March 1992 

T0220AB 
(Plastic) 

STPS620CT 
STPS630CT 
STPS640CT 

Per diode 

Tc = 135°C Per diode 

Tc = 130°C Per device 

Tp=1Dms Per diode 
Sinusoidal 

Tp=2f.IS Per diode 
F= 1KHz 

STPS 

620CT 630CT 
620CF 630CF 

20 30 

ISOWATT220AB 
(Plastic) 

STPS620CF 
STPS630CF 
STPS640CF 

Value Unit 

10 A 

3 A 

6 

75 A 

1 A 

-65 to+150 oc 
-65 to+150 

1000 V/f.!S 

Unit 

640CT 
640CF 

40 v 

1/4 
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STPS620CTICF I STPS630CTICF I STPS640CTICF 

THERMAL RESISTANCE 

Symbol Parameter 

RTH~·c) Junction-case T0220AB Per diode 
total 

ISOWATT220AB Per diode 
total 

RTH(c) Coupling T0220AB 

ISOWATT220AB 

When the diodes 1 and 2 are used simultaneously : 
1!. TJ(diode 1) = P(diode1) x RTH(Perdiode) + P(diode 2) x RTH(c) 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 

Symbol Tests Conditions 

IR. Tj=25°C VR =VRRM 

Tj= 125°C 

VF •• Tj= 125°C IF= 6A 

Tj= 125°C IF= 3A 

Tj=25°C IF= 6A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 J.lS, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.050 IF2(RMS) 

Fig. 1 :Average forward power dissipation versus average 
forward current. (Per diode) 
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STPS620CTICF I STPS630CTICF I STPS640CTICF 

Fig. 2 :Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (T0220AB) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (T0220AB) 
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Fig. 3 : Average current versus ambient temperature. 
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Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (ISOWATT220AB) 
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STPS620CTICF I STPS630CTICF I STPS640CTICF 

Fig. 8 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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STPS640CM 

POWER SCHOTTKY RECTIFIER 

MAIN PRODUCT CHARACTERISTICS 

IF(AV) 2x3A 

VRRM 45V 

VF 0.57V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH AVALANCHE CAPABILITY 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

Dual schottky rectifier suited for switch mode power 
supply and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PS0-1 0, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol , Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(RMS) RMS Forward Current All pins connected 

IF(AV) Average Forward Tc = 135°C 
Current 
0= 0.5 

IFSM Surge Non Repetitive tp=10ms 
Forward Current Sinusoidal 

All pins connected 

IRRM Repetitive Peak tp=2JlS 
Reverse Current F =1KHz 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

TM: ISOTOP is a trademark of SGS-THOMSON Microelectronics. 

August 1993 Ed : 2A 

Power 50-10 TM 
Plastic, non isolated SMD 

with copper tab 

Value 

40 

Per diode 11 

Per diode 3 

Per device 6 

Per diode 75 

Per diode 1 

-65 to+150 

1000 

Unit 

v 
A 

A 

A 

A 

oc 

VIJ.LS 

1/3 
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STPS640CM 

THERMAL RESISTANCES 

Symbol Parameter 

RTH(J-c) Junction to Case Thermal R~sistance I Perdiode 
total 

RTH(c) Coupling Thermal Resistance 

STATIC ELECTRICAL CHARACTERISTICS (Per diode) 

Symbol Tests Conditions 

IR * Reverse leakage Current 

VF ** Forward Voltage drop 

Pulse test : * tp = 5 ms, duty cycle < 2% 

** tp = 380 !lS, duty cycle < 2% 

Tests Conditions 

Tj =25°C VR= VRRM 

Tj = 125°C 

Tj = 125°C IF= 6A 

Tj = 125°C IF= 3A 

Tj = 25°C IF= 6A 

~o= e~~~~~~F:~~~ ~o~-~~~ti~g(~o::1es use the following equation : 

PIN OUT configuration in PowerS0-10: 

Anode 1 = pin 1 to 5 

Anode 2 = pin 6 to 10 

Cathodes = connected to base tab 

Pin 1 

Value Unit 

5.5 oc/W 
3.0 

0.5 oc/W 

Min. Typ. Max. Unit 

100 !-LA 

10 mA 

0.72 v 
0.57 

0.84 

Pin 6 

top view 

Fig. 1 : Average forward power dissipation versus 
average forward current. (Per diode) 

Fig. 2 : Average current versus ambient tempera
ture. 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward cur
rent. (Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im
pedance junction to case versus pulse duration. 
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• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• INSULATED PACKAGE: 

Insulating voltage= 2000V DC 
Capacitance= 12pF 

DESCRIPTION 

Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver
ters. 

Packaged in T0220AC and ISOWATI220AC, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AVJ Average Forward Current 
I 

STPS735D/F 
STPS745D/F 

POWER SCHOTTKY RECTIFIER 

' 
• 

A 
K 

T0220AC 

T0220AC 
(Plastic) 

STPS735D 
STPS745D 

Tc = 135°C 

ISOWATT220AC 
(PlaStiC) 

STPS735F 
STPS745F 

Value 

20 

7.5 

Unit 

A 

A 

A 

0= 0.5 
IISOWATT220AC Tc = 120°C 

IFSM Surge Non Repetitive Forward Current Tp=10ms 150 A 
Sinusoidal 

IRRM Peak Repetitive Reverse Current Tp = 2 f.lS 1 A 
F= 1KHz 

Tstg Storage and Junction Temperature Range -65 to+ 150 oc 
Tj -65 to+ 150 

dV/dt Critical Rate of Rise of Reverse Voltage 1000 V/f.!S 

Symbol Parameter STPS Unit 

7350 7450 
735F 745F 

VRRM Repetitive Peak Reverse Voltage 35 45 v 

March 1992 1/4 
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STPS735D/F I STPS745D/F 

THERMAL RESISTANCE 

Symbol Parameter 

RTH~-c) Junction-case 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR. Ti= 25•c VR=VRRM 

Ti= 125•c 

VF** Ti= 125•c IF= 15A 

Tj = 125•C IF= 7.5A 

Tj=25•C IF=15A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 !lS, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.020 IF2(RMS) 

Fig. 1 :Average forward power dissipation versus average 
forward current. 
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Fig. 2 :Average current versus ambient temperature. 
{duty cycle : 0.5) (T0220AC) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (T0220AC) 
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Fig. 3 :Average current versus ambient temperature. 
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Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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STPS735D/F I STPS745D/F 

Fig. 8 : Reverse leakage current versus reverse voltage 
applied. (Typical values) 
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Fig. 9 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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STPS745M 

POWER SCHOTTKY RECTIFIER 

MAIN PRODUCT CHARACTERISTICS 

IF(AV) 7.5A 

VRRM 45V 

VF 0.57V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 

• HIGH AVALANCHE CAPABILITY 

• HIGH DISSIPATION MINIATURE PACKAGE 

" SURFACE MOUNT TECHNOLOGY 
COMPATIBLE 

DESCRIPTION 

Dual schottky rectifier suited for switch mode power 
supply and h1gl1 frequency DC to DC converters. 

Packaged 111 a l1igh performance surface mount 
package PS0-1 0. this device is intended for use 
in low voltage. high frequency inverters, free 
wheel1ng and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

PowerS0-10™ 
Plastic, non isolated SMD 

with copper tab 

Value 

45 

IF(RMS) RMS Forward Current (All pins connected) 17 

IF(AV) Average Forward Current Tc=135"C 7.5 
8= 0.5 

IFSM Surge Non Repetitive Forward Current tp= 10 ms 150 
(All pins connected) Sinusoidal 

IRRM Repetitive Peak Reverse Current tp = 2 l.lS 1 
F =1KHz 

Tstg Storage and Junction Temperature Range - 65 to+ 150 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 1000 

TM: PowerS0-10 is a trademark of SGS-THOMSON Microelectronics 

August 1 993 Ed : 2A 

Unit 

v 

A 

A 

A 

A 

oc 

V/l.lS 

1/3 
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STPS745M 

THERMAL RESISTANCES 

Symbol Parameter 

RrH U-c) Junction to Case Thermal Resistance 

STATIC ELECTRICAL CHARACTERISTICS (Per diode) 

Symbol Tests Conditions 

IR * Reverse leakage Current 

VF ** Forward Voltage drop 

Pulse test : • tp = 5 ms, duty cycle < 2 % 

** tp = 380 llS, duty cycle < 2% 

Tests Conditions 

Tj = 25°C VR = VRRM 

Tj = 125°C 

Tj = 125°C IF= 15 A 

Tj = 125°C IF= 7.5 A 

Tj = 25°C IF= 15 A 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.020 IF2(RMS) 

PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab Pin 1 

Value Unit 

3.0 oc!W 

Min. Typ. Max. Unit 

100 JlA 

15 rnA 

0.72 v 

0.57 

0.84 

Pin 6 

top view 

Fig. 1 :Average forward power dissipation versus 
average forward current. 

Fig. 2 : Average current versus ambient tempera
ture. (duty cycle : 0.5) 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. (Maximum values) 
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voltage applied. (Typical values) 
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Fig. 7 : Forward voltage drop versus forward cur
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Fig. 4 : Relative variation of thermal transient im
pedance junction to case versus pulse duration. 
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• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• INSULATED PACKAGE: 

Insulating voltage= 2000V DC 
Capacitance = 12pF 

DESCRIPTION 

Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver
ters. 

Packaged in T0220AC and ISOWATT220AC, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current I 

STPS1 0350/F 
STPS1 0450/F 

POWER SCHOTTKY RECTIFIER 

T0220AC 

T0220AC 
(Plastic) 

STPS1035D 
STPS1045D 

Tc = 135°C 

ISOWA TT220AC 
(Plastic) 

STPS1035F 
STPS1045F 

Value 

30 

10 

Unit 

A 

A 

A 

0=0.5 
ltSOWATT220AC Tc = 12ooc 

IFSM Surge Non Repetitive Forward Current Tp=10ms 180 A 
Sinusoidal 

lRRM Peak Repetitive Reverse Current Tp=2jlS 1 A 
F= 1KHz 

Tstg Storage and Junction Temperature Range -65 to+150 oc 
TJ -65 to+150 

dV/dt Critical Rate of Rise of Reverse Voltage 1000 V/jlS 

Symbol Parameter STPS Unit 

10350 10450 
1035F 1045F 

VRRM Repetitive Peak Reverse Voltage 35 45 v 
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STPS1 0350/F I STPS1 0450/F 

THERMAL RESISTANCE 

Symbol Parameter 

RTH~·c) Junction-case 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR . Tj= 25°C VR=VRRM 

Tj= 125°C 

VF** Tj = 125°C IF= 20A 

Tj= 125°C IF= 10A 

Tj=25°C IF=20A 

Pulse test : • tp = 5 ms, duty cycle < 2 o/o 
•• tp = 380 J.LS, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + O.Q15 IF2(RMS) 

Fig. 1 : Average forward power dissipation versus average 
forward current. 
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Fig. 2 : Average current versus ambient temperature. 
(duty cycle : 0.5) (T0220AC) 
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STPS1 0350/F I STPS1 0450/F 

Fig. 8 : Reverse leakage current versus reverse voltage 
applied. (Typical values) 
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STPS1045M 

POWER SCHOTTKY RECTIFIER 

MAIN PRODUCT CHARACTERISTICS 

IF(AV) 10A 

VRRM 45V 

VF 0.57V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 

• NEGLIGIBLE SWITCHING LOSSES 
• HIGH AVALANCHE CAPABILITY 

• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

Dual schottky rectifier suited for switch mode power 
supply and high frequency DC to DC converters. 

Packaged in a high performance surface mount 
package PS0-1 0, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

PowerS0-10™ 
Plastic, non isolated SMD 

with copper tab 

Value 

45 

IF(RMS) RMS Forward Current (All pins connected) 27 

IF(AV) Average Forward Current Tc = 135"C 10 
0= 0.5 

IFSM Surge Non Repetitive Forward Current tp = 10 ms 180 
(All pins connected) Sinusoidal 

IRRM Repetitive Peak Reverse Current tp=2J1S 1 
F =1KHz 

Tstg Storage and Junction Temperature Range - 65 to+ 150 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 1000 

TM : PowerS0-1 0 IS a trademark of SGS-THOMSON M1croelectromcs. 

August 1993 Ed : 2A 

Unit 

v 
A 

A 

A 

A 

oc 

V/f!S 
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STPS1045M 

THERMAL RESISTANCES 

Symbol Parameter 

RrH u-c) Junction to Case Thermal Resistance 

STATIC ELECTRICAL CHARACTERISTICS (Per diode) 

Symbol Tests Conditions 

IR * Reverse leakage Current 

VF •• Forward Voltage drop 

Pulse test : * tp = 5 ms, duty cycle < 2% 

** tp = 380 J.lS, duty cycle < 2% 

Tests Conditions 

Tj = 25°C VR= VRRM 

Tj = 125°C 

Tj = 125°C IF= 20 A 

Tj = 125°C IF= 10 A 

Tj = 25°C IF= 20 A 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.015 IF2(RMS) 

PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab 
Pin 1 

Value Unit 

2.2 oc!W 

Min. Typ. Max. Unit 

100 ~ 

15 mA 

0.72 v 

0.57 

0.84 

Pin 6 

top view 

Fig. 1 : Average forward power dissipation versus 
average forward current. 

Fig. 2 : Average current versus ambient tempera
ture. (duty cycle : 0.5) 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. (Maximum values) 
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• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
,. EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• INSULATED PACKAGE : 

Insulating voltage = 2000V DC 
Capacitance= 12pF 

DESCRIPTION 

Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver
ters. 

Packaged in T0220AC and ISOWATI220AC, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(AMS) RMS Forward Current 

IF(AV) Average Forward Current I 

STPS1535D/F 
STPS1545D/F 

POWER SCHOTTKY RECTIFIER 

T0220AC 

T0220AC 
(Plastic) 

STPS1535D 
STPS1545D 

Tc = 135°C 

A 

ISOWATT220AC 
(Plastic) 

STPS1535F 
STPS1545F 

Value 

30 

15 

Unit 

A 

A 
0= 0.5 

j ISOWATI220AC Tc = 105°C 

IFSM Surge Non Repetitive Forward Current Tp=10ms 220 A 
Sinusoidal 

I AAM Peak Repetitive Reverse Current Tp = 2 J.LS 1 A 
F= 1KHz 

Tstg Storage and Junct1on Temperature Range -65 tO+ 150 oc 
Tj -65 to+ 150 

dV/dt Critical Rate of R1se of Reverse Voltage [ 1000 V/J.LS 

Symbol Parameter STPS Unit 

15350 15450 
1535F 1545F 

VAAM Repetitive Peak Reverse Voltage 35 45 v 
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STPS1535D/F I STPS1545D/F 

THERMAL RESISTANCE 

Symbol Parameter 

RlHij-c) Junction-case 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Tests Conditions 

IR 
. Tj = 25°C VR = VRRM 

Tj = 125°C 

VF ** Tj = 125°C IF= 30A 

Tj= 125°C IF= 15A 

Tj = 25°C IF= 30A 

Pulse test : * tp = 5 ms, duty cycle < 2 % 
•• tp = 380 t.ts. duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.01 IF2 (RMS) 

Fig. 1 :Average forward power dissipation versus average 
forward current. 
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ig. 2 :Average current versus ambient temperature. 
uty cycle : 0.5) (T0220AC) 
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STPS1535D/F I STPS1545D/F 

Fig. 8 : Reverse leakage current versus reverse voltage 
applied. (Typical values) 
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• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• INSULATED PACKAGE: 

Insulating voltage = 2000V DC 
Capacitance = 12pF 

DESCRIPTION 

Dual center tap schottky rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in T0220AB and ISOWATI220AB, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current \ T0220AB 
0=0.5 

\ISOWATT220AB 

IFSM Surge Non Repetitive Forward Current 

IRRM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

March 1992 

STPS1535CT/CF 
STPS1545CT/CF 

POWER SCHOTTKY RECTIFIER 

T0220AB 
(Plastic) 

STPS1535CT 
STPS1545CT 

Per diode 

Tc = 135°C Per diode 

Tc= 12ooc Per device 

Tp= 10 ms Per diode 
Sinusoidal 

Tp = 2 J.!S Per diode 
F =1KHz 

1535CT 
1535CF 

35 

ISOWA TT220AB 
(Plastic) 

STPS1535CF 
STPS1545CF 

Value Unit 

20 A 

7.5 A 

15 

150 A 

1 A 

-65to+150 oc 
-65 to+ 150 

1000 V/J.!S 

STPS Unit 

1545CT 
1545CF 

45 v 

i---' 
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STPS1535CT/CF I STPS1545CT/CF 

THERMAL RESISTANCE 

Symbol Parameter 

RTH O-c) Junction-case T0220AB Per diode 
total 

ISOWATT220AB Per diode 
total 

RTH(c) Coupling T0220AB 

ISOWATT220AB 

When the diodes 1 and 2 are used simultaneously : 
11 TJ(diode 1) = P(diode1) x RTH(Per diode) + P(diode 2) x RTH(c) 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 

Symbol Tests Conditions 

IR . Tj=25°C VR= VRRM 

Tj = 125°C 

VF** Tj = 125°C IF= 15A 

Tj = 125°C IF= 7.5A 

Tj=25°C IF= 15A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 JlS, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.020 IF2(RMS) 

Fig. 1 : Average forward power dissipation versus average 
forward current. (Per diode) 
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Fig. 2 :Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (T0220AB) 
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overload duration. 
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Fig. 3 : Average current versus ambient temperature. 
(duty cycle: 0.5) (Per diode) (ISOWATI220AB) 
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overload duration. 
(Maximum values) (Per diode) (ISOWATI220AB) 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

IM(A) 

1----1-- 1-

1 OE-03 

t------..... 
[----...:-..... 

t(s) 
I I 

tOE-02 

'"lli1J1.[ 
I 

b·o s 

II II 
II II 

-.....----- 1--- Tc•75°C 

-.....-..... 
~ 

~ Tc•120<>C 

II II 
1 OE-01 1 OE+OO 

Fig. 7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATI220AB) 

K 

0.8 

K • Zth(J-c) (1p o) II 
Rth(j-c) 

0.6 
f--

0.4 

0.2 
1-;f.o 1 

rt 0 
10E·03 

-~ ~ v 

o·o 2 

v~ 

t:::: Smgle pulse 

[[
1!WL 

lOE-02 lOE-01 

v~ 

M ' ' 
0 

3/4 ------------- J>.-,l ~i~©n&~m~~~cr;~ -------------
695 



STPS1535CT/CF I STPS1545CT/CF 

Fig. 8 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 10: Forward voltage drop versus forward current. 
(Maximum values) (Per diode} 

2 

1.8 

1.6 

1.4 

1.2 

0.8 

0.6 

0.4 

0.2 

VFM(V) 

r- TJ•125'C 

0 
0.1 

v 

IFM(A) 

10 100 

Fig. 9 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode} 

C(pF) 

1000 
Tj•25'C 
F•1MHz 

1'---

--....... r--- ........ 
100 

VR(V) 

2 5 10 20 50 

4/4 
------------~..,l ~~i©ltlgl~~~~~------------
696 



STPS1545CM 

POWER SCHOTTKY RECTIFIER 

MAIN PRODUCT CHARACTERISTICS 

IF(AV) 2x7.5A 

VRRM 45V 

VF 0.57V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH AVALANCHE CAPABILITY 
• HIGH DISSIPATION MINIATURE PACKAGE 

• SURFACE MOUNT TECHNOLOGY 
COMPATIBLE 

DESCRIPTION 

Dual schottky rectifier suited for switch mode power 
supply and high frequency DC to DC converters. 

Packaged in a high performance surface mount 
package PS0-1 0, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(RMS) RMS Forward Current All pins connected 

IF(AV) Average Forward Tc=130°C 
Current 
0= 0.5 

IFSM Surge Non Repetitive tp = 10 ms 
Forward Current Sinusoidal 

All pins connected 

IRRM Repetitive Peak tp = 2!!S 
Reverse Current F =1KHz 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

TM : PowerS0·1 0 is a trademark of SGS-THOMSON Microelectronics. 

August 1993 Ed : 2A 

Power S0-1 0 TM 

Plastic, non isolated SMD 
with copper tab 

Value 

45 

Per diode 17 

Per diode 7.5 

Per device 15 

Per diode 150 

Per diode 1 

-65to+150 

1000 

Unit 

v 

A 

A 

A 

A 

oc 

V/l.ls 

1/3 
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STPS1545CM 

THERMAL RESISTANCES 

Symbol Parameter 

RTH U-c) Junction to Case Thermal Resistance I Perdiode 
total 

RTH(c) Coupling Thermal Resistance 

STATIC ELECTRICAL CHARACTERISTICS (Per diode) 

Symbol Tests Conditions 

IR * Reverse leakage Current 

VF ** Forward Voltage drop 

Pulse test : • tp = 5 ms, duty cycle < 2% 

" tp = 380 f!S, duty cycle < 2% 

Tests Conditions 

Tj = 25°C VR= VRRM 

Tj = 125°C 

Tj = 125°C IF= 15 A 

Tj = 125°C IF= 7.5 A 

Tj = 25°C IF= 15 A 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.020 IF2(RMS) 

PIN OUT configuration in PowerS0-10: 

Anode 1 = pin 1 to 5 

Anode 2 = pin 6 to 10 

Cathodes = connected to base tab 

Pin 1 

Value Unit 

3.5 °C!W 
2.2 

0.7 oc/W 

Min. Typ. Max. Unit 

100 llA 

15 mA 

0.72 v 
0.57 

0.84 

Pin 6 

top view 

Fig. 1 :Average forward power dissipation versus 
average forward current (Per diode} 

Fig. 2 :Average current versus ambient tempera
ture. 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im
pedance junction to case versus pulse duration. 
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• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• INSULATED PACKAGE: 

Insulating voltage = 2000V DC 
Capacitance = 12pF 

DESCRIPTION 

Dual center tap schottky rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in T0220AB and ISOWATI220AB, this 
device is intended for use in low voltage, high fre
quency inverters, free wheeling and polarity protec
tion applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current j T0220AB 

0 = 0"5 jiSOWATI220AB 

IFSM Surge Non Repetitive Forward Current 

I ARM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

March 1992 

STPS2035CT/CF 
STPS2045CT/CF 

POWER SCHOTTKY RECTIFIER 

T0220AB 
{Plastic) 

STPS2035CT 
STPS2045CT 

Per diode 

Tc= 135°C Per diode 

Tc= 120°C PerdevJce 

Tp= 10ms Per diode 
Sinusoidal 

Tp =2JlS Per diode 
F =1KHz 

2035CT 
2035CF 

35 

ISOWATT220AB 
{Plastic) 

STPS2035CF 
STPS2045CF 

Value Unit 

30 A 

10 A 

20 

180 A 

1 A 

-65 tO+ 150 oc 
-65 tO+ 150 

1000 V/JlS 

STPS Unit 

2045CT 
2045CF 

45 v 

1/4 
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STPS2035CT/CF I STPS2045CT/CF 

THERMAL RESISTANCE 

Symbol Parameter 

RTHU·c) Junction-case T0220AB Per diode 
total 

ISOWATT220AB Per diode 
total 

RTH(c) Coupling T0220AB 

ISOWATT220AB 

When the diodes 1 and 2 are used simultaneously : 
t. TJ(diode 1) = P(diode1) x RrH(Per diode)+ P(diode 2) X RTH(c) 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 

Symbol Tests Conditions 

IR. Tj=25°C VR =VRRM 

Tj= 125°C 

VF** Tj= 125°C IF= 20 A 

Tj = 125°C IF= 10A 

Tj = 25°C IF= 20A 

Pulse test : • tp ~ 5 ms, duty cycle < 2 % 
•• tp ~ 380 f!S, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.015 IF2(RMS) 

Fig.1 :Average forward power dissipation versus average 
forward current. (Per diode) 
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Value Unit 

2.2 oc;w 
1.3 

4.5 
3.5 

0.3 oc;w 

2.5 

Min. Typ. Max. Unit 

100 J.!A 

15 mA 

0.72 v 
0.57 

0.84 



Fig. 2: Average current versus ambient temperature. (duty 
cycle: 0.5) (Per diode) (T0220AB) 
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STPS2035CT/CF I STPS2045CT/CF 

Fig. a : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 1 0 : Forward voltage drop versus forward current. 
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Fig. 9 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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STPS2045CM 

POWER SCHOTTKY RECTIFIER 

MAIN PRODUCT CHARACTERISTICS 

IF(AV) 2x 10A 

VRRM 45V 

VF 0.57V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH AVALANCHE CAPABILITY 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

Dual schottky rectifier suited for switch mode power 
supply and high frequency DC to DC converters. 

Packaged in a high performance surface mount 
package PS0-1 0, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(RMS) RMS Forward Current All pins connected 

IF(AV) Average Forward Tc= 135°C 
Current 
0= 0.5 

IFSM Surge Non Repetitive tp = 10 ms 
Forward Current Sinusoidal 

All pins connected 

IRRM Repetitive Peak tp = 2!!S 
Reverse Current F =1KHz 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

TM: PowerS0-10 IS a trademark of SGS·THOMSON Microelectronics. 

August 1993 Ed : 2A 

PowerS0-10™ 
Plastic, non isolated SMD 

with copper tab 

Value 

45 

Per diode 27 

Per diode 10 

Per device 20 

'Per diode 180 

Per diode 1 

-65 to+150 

1000 

Unit 

v 
A 

A 

A 

A 

oc 

V/!!S 

1/3 
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STPS2045CM 

THERMAL RESISTANCES 

Symbol Parameter 

RrH U-c) Junction to Case Thermal Resistance I Perdiode 
total 

RTH(c) Coupling Thermal Resistance 

STATIC ELECTRICAL CHARACTERISTICS (Per diode) 

Symbol Tests Conditions 

IR * Reverse leakage Current 

VF** Forward Voltage drop 

Pulse test : * tp = 5 ms, duty cycle < 2% 

•• tp = 380 !lS, duty cycle< 2% 

Tests Conditions 

Tj = 25°C VR= VRRM 

Tj = 125°C 

Tj = 125°C IF= 20 A 

Tj = 125°C IF= 10 A 

Tj = 25°C IF= 20 A 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.015 IF2(RMS) 

PIN OUT configuration in PowerS0-1 0 : 

Anode 1 = pin 1 to 5 
Anode 2 = pin 6 to 10 

Cathodes = connected to base tab 

Pin 1 

Value Unit 

2.2 °C!W 
1.3 

0.3 oc/W 

Min. Typ. Max. Unit 

100 !!A 

15 mA 

0.72 v 

0.57 

0.84 

Pin 6 

top view 

Fig. 1 :Average forward power dissipation versus 
average forward current (Per diode} 

Fig. 2 :Average current versus ambient tempera
ture. 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. 
(Maximum values) (Per diode) 

150 
140 
130 
120 

-110 
100 

90 
80 
70 
60 
50 
40 
30 
20 
10 

0 

IM(A) 

1---

1 OE-03 

-----
-----

t(s) 

1 OE-02 

IMrumrr ' ' ', ' 

' ' " -t 
o·D.5 

--IITITI 
"----- Tc•75'C 

,.._.___ 
~ 

1"'-- ~c 
------+. 

TF·m;~ 
10E-01 10E+OO 
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Fig. 7 : Forward voltage drop versus forward cur
rent. (Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im
pedance junction to case versus pulse duration. 
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voltage applied. (Typical values) (Per diode) 
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STPS201 OOCT 

HIGH VOLTAGE POWER SCHOTTKY RECTIFIER 
MAIN PRODUCT CHARACTERISTICS 

lf(AV) 2 x 10A 

VRRM 100V 

VF (typ) 0.60V 

FEATURES AND BENEFITS 

• NEGLIGIBLE SWITCHING LOSSES 

• LOW FORWARD VOLTAGE DROP 
• LOW CAPACITANCE 

• HIGH REVERSE AVALANCHE SURGE 
CAPABILITY 

DESCRIPTION 

High voltage dual Schottky rectifier suited for 
switchmode power supplies and other power 
converters. 
Packaged in T0220AC, this device is intended 
for use in medium voltage operation, and par
ticularly, in high frequency circuitries where low 
switching losses and low noise are required. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

lf(RMS) RMS forward current 

IF(AV) Average forward current Tc=110'C 
VR = 60V 

8 = 0.5 

IFSM Surge non repetitive forward current tp=10ms 
sinusoidal 

IRRM Repetitive peak reverse current tp=2!1S 
F=1KHz 

IRSM Non repetitive peak reverse current tp=100!!S 

Tstg Junction temperature range 

Tj Max. Junction temperature 

dV/dt Critical rate of rise of reverse voltage 

May1993 Ed:2A 

PRELIMINARY DATASHEET 

A~K 
A~ 

T0220AB 

(Plastic) 

Value Unit 

100 v 

Per diode 30 A 

Per diode 10 A 
Per device 20 A 

Per diode 200 A 

Per diode 1 A 

Per diode 1 A 

- 65 to+ 150 'C 

125 'C 

1000 Vi!!S 

1/3 
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STPS201 OOCT 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth (j-c) Junction to case Per diode 1.6 octw 

Total 0.9 

Rth (c) Coupling 0.15 octw 
When the diodes 1 and 2 are used Simultaneously : 
Tj-Tc(diode 1 )=P(diode1) x Rth(j-c)(Per diode) + P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

IR * Reverse leakage current VR = VRRM Tj = 25°C 150 J.!A 

Tj = 125°C 100 mA 

VF ** Forward voltage drop IF= 20 A Tj = 125°C 0.85 v 

IF= 10 A Tj = 125°C 0.60 0.70 

IF= 20 A Tj = 25°C 0.95 

* Pulse test : tp = 5 ms, duty cycle < 2 o/o 
** tp = 380 J.!S, duty cycle < 2 o/o 

To evaluate the conduction losses use the following equation : 
P = 0.55 X IF(AV) + 0.015 x IF2(RMS) 

Fig. 1 : Average forward power dissipation 
versus average forward current. (Per diode) 
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Fig. 3 : Non repetitive surge peak forward cur
rent versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im
pedance junction to case versus pulse duration. 
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STPS3045M 

POWER- SCHOTTKY RECTIFIER 
MAIN PRODUCT CHARACTERISTICS 

IF(AV) 30A 

VRRM 45V 

VF 0.63V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH AVALANCHE CAPABILITY 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

Dual schottky rectifier suited for switch mode power 
supply and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PS0-1 0, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

Power S0-1 0 TM 
Plastic, non isolated SMD 

with copper tab 

Value 

45 

IF(RMS) RMS Forward Current (All pins connected) 44 

IF(AV) Average Forward Current Tc = 125'C 30 
0= 0.5 

IFSM Surge Non Repetitive Forward Current tp = 10 ms 200 
(All pins connected) Sinusoidal 

IRRM Repetitive Peak Reverse Current tp= 2 J..LS 1 
F =1KHz 

Tstg Storage and Junction Temperature Range - 65 to+ 150 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 1000 

TM: PowerS0-10 is a trademark of SGS·THOMSON Microelectromcs. 

August 1993 Ed : 2A 

Unit 

v 

A 

A 

A 

A 

oc 

V/J..LS 

1/3 
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STPS3045M 

THERMAL RESISTANCES 

Symbol Parameter 

RTH a-c) Junction to Case Thermal Resistance 

STATIC ELECTRICAL CHARACTERISTICS (Per diode) 

Symbol Tests Conditions 

IR * Reverse leakage Current 

VF** Forward Voltage drop 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 11s. duty cycle < 2% 

Tests Conditions 

Tj =25°C VR= VRRM 

Tj = 125°C 

Tj = 125°C IF= 60 A 

Tj = 125°C IF= 30 A 

Tj=25°C IF= 60 A 

To evaluate the conduction losses use the following equation : 
p = 0.48 X IF(AV) + 0.005 IF2(RMS) 

PIN OUT configuration in PowerS0-10: 

Anode pin 1 to 5 

Cathode = connected to base tab Pin 1 

Value Unit 

1.0 oc/W 

Min. Typ. Max. Unit 

500 !-LA 

80 mA 

0.78 v 

0.63 

0.84 

Pin 6 

top view 

Fig. 1 : Average forward power dissipation versus 
average forward current. 

Fig. 2 : Average current versus ambient tempera
ture. (duty cycle : 0.5) 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. (Maximum values) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values 
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Fig. 7 : Forward voltage drop versus forward cur
rent. (Maximum values) 
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Fig. 4 : Relative variation of thermal transient im
pedance junction to case versus pulse duration. 
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~"==' SGS·THOMSON 
A~ l ~D©rni©rn:[Lrn:©'ITlffi@[I(!]O©~ 

STPS3035CT 
STPS3045CT 

POWER SCHOTIKY RECTIFIER 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• INSULATED PACKAGE : 

Insulating voltage= 2000V DC 
Capacitance= 12pF 

DESCRIPTION 

Dual center tap schottky rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in T0220AB, this device is intended for 
use in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

IRRM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

RTH ij·C) Junction-case 

RTH(c) Coupling 

When the drodes 1 and 2 are used srmultaneously : 

Tc= 135°C 
0= 0.5 

Tp = 10 ms 
Sinusoidal 

Tp= 2 J.!S 
F =1KHz 

ll TJ(diode 1) = P(diode1) x RTH(Per diode) + P(diode 2) x RTH(c) 

March 1992 

Per drode 

Per diode 
Per device 

Per diode 

Per diode 

3035CT 

35 

_[ Perdiode 
total 

T0220AB 
(Plastic) 

Value 

30 

15 
30 

220 

1 

-65 to+150 
-65 to+ 150 

1000 

STPS 

I 3045CT 

I 45 

Value 

1.60 
0.85 

0.10 

Unit 

A 

A 

A 

A 

oc 

V/J.!S 

Unit 

v 

Unit 
oc!W 

oc!W 

1/3 
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STPS3035CT /STPS3045CT 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 

Symbol Tests Conditions 

IR 
.. Tj ~ 25°C VR ~ VRRM 

Tj ~ 125°C 

VF* Tj ~ 125°C IF~ 30A 

Tj ~ 125°C IF~ 15 A 

Tj~ 25°C IF~ 30 A 

Pulse test : • tp = 380 j.lS, duty cycle < 2 % 
•• tp = 5 ms, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p ~ 0.42 X IF(AV) + 0.01 IF2(RMS) 

Fig. 1 :Average forward power dissipation versus average 
forward current. (Per diode) 
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Fig. 3 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) 
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Fig. 2 : Average current versus ambient temperature. 
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Fig. 5 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward current. 
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Fig. 6 : Junction capacitance versus reverse voltage . 
applied. (Typical values) (Per diode) 
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• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• INSULATED PACKAGE: 

Insulating voltage = 2500VRMS 
Capacitance = 12pF 

DESCRIPTION 

Dual center tap schottky rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in SOT 93 and TOP 31, this device is in
tended for use in low voltage, high frequency inver
ters, free wheeling and polarity protection applica
tions. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current I SOT93 

::>= o.s I 
TOP31 

IFSM Surge Non Repetitive Forward Current 

I RAM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

March 1992 

STPS3035CP/CPI 
STPS3045CP/CPI 

POWER SCHOTTKY RECTIFIER 

SOT 93 
(Plastic) 

STPS3035CP 
STPS3045CP 

Per diode 

Tc = 135°C Per diode 

Tc = 125°C Per device 

Tp = 10ms Perdrode 
Sinusoidal 

Tp =2 J1S Per diode 
F= 1KHz 

3035CP 
3035CPI 

35 

TOP 31 
(Plastic) 

STPS3035CPI 
STPS3045CPI 

Value Unit 

30 A 

15 A 

30 

220 A 

1 A 

-65 tO+ 150 oc 
-65 to+ 150 

1000 Vi!lS 

STPS Unit 

3045CP 
3045CPI 

45 v 

1/4 
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STPS3035CP/CPI I STPS3045CP/CPI 

THERMAL RESISTANCE 

Symbol Parameter 

Rrn~-c) Junction-case SOT93 

TOP31 

Rrn(c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
l:l. TJ(diode 1) = P(diode1) x RrH(Per diode) + P(diode 2) x RrH(c) 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 

Symbol Tests Conditions 

IR . Ti= 25•c VR =VRRM 

Ti= 125•c 

VF** Tj= 125°C IF= 30A 

Tj= 125•C IF= 15A 

Ti=25•c IF= 30A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 JlS, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.01 IF2(RMS) 

Fig. 1 : Average forward power dissipation versus average 
forward current. (Per diode) 
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Value Unit 

Per diode 1.5 •ctw 
total 0.8 
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Min. Typ. Max. Unit 

200 ~ 

40 mA 

0.72 v 
0.57 
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Fig. 2 :Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (SOT 93) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (SOT 93) 
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STPS3035CP/CPI/ STPS3045CP/CPI 

Fig. 8 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 9 : Forward voltage drop versus forward current. 
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STPS3045CM 

POWER SCHOTTKY RECTIFIER 

MAIN PRODUCT CHARACTERISTICS 

IF(AV) 2x 15A 

VRRM 45V 

VF 0.57V 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH AVALANCHE CAPABILITY 
• HIGH DISSIPATION MINIATURE PACKAGE 
• SURFACE MOUNT TECHNOLOGY 

COMPATIBLE 

DESCRIPTION 

Dual schottky rectifier suited for switch mode power 
supply and high frequency DC to DC converters. 

Packaged in a high performance surface mount 
package PS0-1 0, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(RMS) RMS Forward Current All pins connected 

IF(AV) Average Forward Tc = 135°C 
Current 
0= 0.5 

IFSM Surge Non Repetitive tp = 10 ms 
Forward Current Sinusoidal 

All pins connected 

IRRM Repetitive Peak tp = 2 JlS 
Reverse Current F =1KHz 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

TM: PowerS0-10 is a trademark of SGS-THOMSON Microelectronics. 

August 1993 Ed : 2A 

PowerS0-10TM 
Plastic, non isolated SMD 

with copper tab 

Value 

45 

Per diode 27 

Per diode 15 

Per device 30 

Per diode 220 

Per diode 1 

- 65 to+ 150 

1000 

Unit 

v 

A 

A 

A 

A 

oc 

V/JlS 

1/3 
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STPS3045CM 

THERMAL RESISTANCES 

Symbol Parameter 

RrH O-c) Junction to Case Thermal Resistance I Perdiode 
total 

RTH(c) Coupling Thermal Resistance 

STATIC ELECTRICAL CHARACTERISTICS (Per diode) 

Symbol Tests Conditions 

IR * Reverse leakage Current 

VF** Forward Voltage drop 

Pulse test : * tp = 5 ms, duty cycle< 2% 

** tp = 380 J.lS, duty cycle < 2% 

Tests Conditions 

Tj=25°C VR= VRRM 

Tj=125°C 

Tj = 125°C IF= 30 A 

Tj = 125°C IF= 15 A 

Tj = 25°C IF= 30 A 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.010 IF2(RMS) 

PIN OUT configuration in PowerS0-10: 

Anode 1 = pin 1 to 5 

Anode 2 = pin 6 to 10 

Cathodes = connected to base tab 

Pin 1 

Value Unit 

1_6 oc/W 
0.85 

0.1 °C!W 

Min. Typ. Max. Unit 

200 j.tA 

40 mA 

0.72 v 

0.57 

0.84 

top view 

Fig. 1 : Average forward power dissipation versus 
average forward current. (Per diode) 

Fig. 2 : Average current versus ambient tempera
ture. 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward cur
rent. (Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im
pedance junction to case versus pulse duration. 
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MAJOR PRODUCTS CHARACTERISTICS 

IF(av) 2 * 20 A 

VAAM 45 v 

VF 0.63 v 

FEATURES AND BENEFITS 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• HIGH AVALANCHE CAPABILITY 
• NON ISOLA TED VERSION 

DESCRIPTION 

Dual center tap schottky rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in SOT93, this device is intended for use 
in low voltage, high frequency inverters, free wheel
ing and polarity protection applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(RMS) RMS Forward Current 

IF(AV) Average Forward Current 

IFSM Surge Non Repetitive Forward Current 

IRRM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

THERMAL RESISTANCE 

Symbol Parameter 

RTHu-cl Junction-case 

RTH (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 

STPS4045CP 

POWER SCHOTIKY RECTIFIER 

Tc = 125°C 
0=0.5 

Tp = 10 ms 
Sinusoidal 

Tp = 2 )lS 
F =1KHz 

' A2 
K 

A1 

Per diode 

Per diode 
Per device 

Per diode 

Per diode 

I Per diode 
total 

SOT93 
(Plastic) 

STPS4045CP 

Value 

45 

35 

20 
40 

220 

1 

-65 to+ 150 
-65 to+ 150 

1000 

Value 

1.5 
0.8 

0.1 

Unit 

v 
A 

A 

A 

A 

oc 

V/)ls 

Unit 
oc;w 

oc;w 

I'. TJ(diode 1) = P(diode1} X RTH(Per diode)+ P(diode 2) X RTH(c) 

August 1993 1/3 
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STPS4045CP 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 

Symbol Parameter Tests Conditions Min. Typ. Max. Unit 

IR . Reverse leakage current Tj=25°C 

Tj = 125°C 

VF"'* Forward voltage drop Tj = 125°C 

Tj = 125°C 

Tj=125°C 

Tj=125°C 

Tj =25°C 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 ~'"· duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
p = 0.42 X IF(AV) + 0.01 IF2(RMS) 

Fig. 1 : Average forward power dissipation versus average 
forward current. (Per diode) 
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Fig. 3 : Non repetitive surge peak forward current versus 
overload duration. (Maximum values) (Per diode) 
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Fig. 2 :Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) 
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Fig. 4 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig. 5 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig. 6 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode} 
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• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• EXTREMELY FAST SWITCHING 
• LOW FORWARD VOLTAGE DROP 
• HIGH AVALANCHE CAPABILITY 
• LOW THERMAL RESISTANCE 
• INSULATED PACKAGE: 

Insulating voltage = 2500VRMS 
Capacitance = 12pF 

DESCRIPTION 

Dual center tap schottky rectifier suited for switch
mode power supply and high frequency DC to DC 
converters. 

Packaged in SOT 93 and TOP 31, this device is in
tended for use in low voltage, high frequency inver
ters, free wheeling and polarity protection applica
tions. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS Forward Current 

IF(AV) Average ForWard Current I SOT93 
o= o.5 I 

TOP31 

IFSM Surge Non Repetitive Forward Current 

IRRM Peak Repetitive Reverse Current 

Tstg Storage and Junction Temperature Range 
Tj 

dV/dt Critical Rate of Rise of Reverse Voltage 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

March 1992 

STPS6035CP/CPI 
STPS6045CP/CPI 

POWER SCHOTIKY RECTIFIER 

SOT93 
(Plastic) 

STPS6035CP 
STPS6045CP 

Per diode 

Tc= 125°C Per diode 

Tc = 105°C Per device 

Tp= 10 ms Per diode 
Sinusoidal 

Tp = 2 flS Per diode 
F =1KHz 

6035CP 
6035CPI 

35 

TOP 31 
(Plastic) 

STPS6035CPI 
STPS6045CPI 

Value Unit 

60 A 

30 A 

60 

400 A 

1 A 

-65t0+150 oc 
-65 tO+ 150 

1000 V/flS 

STPS Unit 

6045CP 
6045CPI 

45 v 

1/4 
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STPS6035CP/CPI I STPS6045CP/CPI 

THERMAL RESISTANCE 

Symbol Parameter 

RTHO-cl Junction-case SOT93 

TOP31 

RTH(c) Coupling SOT93 

TOP31 

When the diodes 1 and 2 are used simultaneously : 
8 TJ(diode 1) = P(diode1) x RTH(Perdiode} + P(diode 2) x RTH(c) 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 

Symbol Tests Conditions 

IR. Tj= 25°C VR =VRRM 

Tj = 125°C 

VF ** Tj= 125°C IF= 60A 

Tj = 125°C IF= 30A 

Tj= 25°C IF= GOA 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 (lS, duty cycle < 2% 

To evaluate the conduction losses use the following equation : 
P = 0.48 X IF(AV) + 0.005 IF2(RMS) 

Fig. 1 :Average forward power dissipation versus average 
forward current. (Per diode) 

30 PF(avJ(W) 

251-----1-

5 10 15 20 25 30 35 40 

Value Unit 

Per diode 0.95 oc;w 
total 0.55 

Per diode 1.8 
total 1.1 

0.15 oc;w 

0.4 

Min. Typ. Max. Unit 

500 (.lA 

80 mA 

0.78 v 
0.63 

0.84 

_2,_4 ___________ ~..,l ~itm~~~~~------------
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Fig. 2 :Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (SOT 93) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) {Per diode) (SOT 93) 

Fig. 6 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig. 3 :Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (TOP 31) 
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Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (TOP 31) 
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Fig. 7 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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STPS6035CP/CPI/ STPS6045CP/CPI 

Fig. 8 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 9- : Forward voltage drop versus forward current. 
(Maximum values) 
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STPS80100TV 

HIGH VOLTAGE POWER SCHOTTKY RECTIFIER 
MAIN PRODUCT CHARACTERISTICS 

IFCAVl 2 x40A 

VRRM 100V 

VF (typ) 0.63V 

FEATURES AND BENEFITS 

• NEGLIGIBLE SWITCHING LOSSES 

• LOW FORWARD VOLTAGE DROP 
• LOW CAPACITANCE 

• HIGH REVERSE AVALANCHE SURGE 
CAPABILITY 

• LOW INDUCTANCE PACKAGE 

DESCRIPTION 

High voltage dual Schottky rectifier suited for 
switchmode power supplies and other power 
converters. 
Packaged in ISOTOPn.', this device is intended 
for use in medium voltage operation, and par
ticularly, in high frequency circuitries where low 
switching losses and low noise are required. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

IF(RMS) RMS forward current 

IF(AV) Average forward current 

IFSM Surge non repetitive forward current 

IRRM Repetitive Peak reverse current 

IRSM Non repetitive peak reverse current 

Tstg Junction temperature range 

Tj Max. Junction temperature 

dV/dt Critical rate of rise of reverse voltage 

Tc=90°C 
VR = 60V 

1i = 0.5 

tp=10ms 
sinusoidal 

tp=2j.IS 
F=1KHz 

tp=100j.i5 

TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 

May 1993 Ed: 2A 

Per diode 

Per diode 

Per diode 

Per diode 

Per diode 

PRELIMINARY DATASHEET 

TOP VIEW 

E:3 
Kt AI 

STPS80100TV 

Screw version 

ISOTOP'M 
(Plastic) 

Value 

100 

125 

40 

700 

2 

2 

- 65 to+ 150 

125 

1000 

' 
Unit 

v 
A 

A 

A 

A 

A 

oc 
oc 

V/jJ.S 

1/3 

737 



STPS801 OOTV 

THERMAL RESISTANCES 

Symbol Parameter Value Unit 

Rth O-c) Junction to case Per diode 0.9 oc!W 

Total 0.5 

Rth (c) Coupling 0.1 oc!W 

When the diodes 1 and 2 are used Simultaneously . 
Tj-Tc(diode 1)=P(diode1) x Rthij-c)(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

IR • Reverse leakage current 

VF •• Forward voltage drop 

.. Pulse test . tp = 5 ms, duty cycle < 2 % 
•• tp = 380 J.!S, duty cycle < 2 % 

VR =VRRM Tj = 25°C 

Tj = 1oooc 

IF= 80 A Tj = 1oooc 

IF= 40 A Tj = 1oooc 

IF= 80 A Tj = 25°C 

400 IJA 
70 rnA 

0.90 v 

0.63 0.80 

0.99 

To evaluate the conduction losses use the following equation : 
P = 0.7 x IF(AV) + 0.0025 x IF2(RMS) 

Fig. 1 : Average forward power dissipation 
versus average forward current. (Per diode) 
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Fig. 2 : Average current versus ambient tem
perature. {duty cycle : 0.5) {Per diode) 
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Fig. 3 : Non repetitive surge peak forward cur
rent versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward 
current. (Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im
pedance junction to case versus pulse duration. 
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Fig. 6 : Junction capacitance versus reverse 
voltage applied. (Typical values) (Per diode) 
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STPS12035T{V) 
STPS 12045T{V) 

POWER SCHOTTKY RECTIFIER 

FEATURES 

• VERY SMALL CONDUCTION LOSSES 

• NEGLIGIBLE SWITCHING LOSSES 

• LOW FORWARD VOLTAGE DROP 

• LOW THERMAL RESISTANCE 

• EXTREMELY FAST SWITCHING 

• INSULATED PACKAGE : 
Insulating voltage = 2500 V(RMS) 

DESCRIPTION 

Dual power schottky rectifier suited for switchmode 
power supply and high frequency DC to DC con
verters. 
Packaged in ISOTOP™, this device is intended for 
use in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current Tc=100°C 
0 = o.s. 

IFSM Surge non repetitive forward current tp=10ms 
sinusoidal 

IRRM Peak repetitive reverse current tp=2!15 
F=1KHz 

Tstg Storage and junction temperature range 
Tj 

dV/dt Critical rate of rise of reverse voltage 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

• : Tin plated Fast-on version is also available (without V suffix). 

TM : ISOTOP IS a trademark of SGS·THOMSON Microelectronics. 

March 1992 

4 1 .. 

2 1 .. 

Per diode 

Per diode 
Per device 

Per diode 

Per diode 

·3 
·1 

Screw vers1on • 

ISOTOP"' 
(Plastic) 

Value 

125 

60 
120 

700 

2 

- 65 to+ 150 
- 65 to+ 150 

1000 

STPS 

12035TV 12045TV 

35 45 

1 =At 
2= Kt 
3 = A2 
4 = K2 

Unit 

A 

A 
A 

A 

A 

oc 
oc 

V/JlS 

Unit 

v 

1/3 
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STPS12035T(V) I STPS12045T(V) 

THERMAL RESISTANCES 

Symbol Parameter 

Rth O-c) Junction to case 

Rth (c) Coupling 

When the drodes 1 and 2 are used srmultaneously : 
t. Tj(diode 1) = P(diode) x Rth(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj = 25•C VR=VRRM 

Tj = 125•c 

VF ** Tj = 125•C lf=120A 

Tj = 125•c IF= 60 A 

Tj = 25•c IF=120A 
. * 0 Pulse test . tp = 5 ms, duty cycle < 2 Yo 
** tp = 380 115. duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
P = 0.47 x IF(AV) + 0.00333 x lf2(RMS) 

Value Unit 

Per diode 1.0 ··ctw 

Total 0.55 

0.1 •ctw 

Min. Typ. Max. Unit 

1 mA 

150 mA 

0.87 v 
0.67 

0.91 

Fig.1 : Average forward power dissipation versus 
average forward current. (Per diode) 

Flg.2 :Average current versus case temperature. 
(duty cycle : 0.5) (Per diode) 
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Fig.3 : Non repetitive surge peak forward current versus 
overload duration. (Maximum values) (Per diode) 
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Fig.S : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig.4 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig.6 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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STPS16035T(V) 
STPS16045T(V) 

POWER SCHOTTKY RECTIFIER 

FEATURES 

• VERY SMALL CONDUCTION LOSSES 

• NEGLIGIBLE SWITCHING LOSSES 

• LOW FORWARD VOLTAGE DROP 

• LOW THERMAL RESISTANCE 

• EXTREMELY FAST SWITCHING 

• INSULATED PACKAGE : 
Insulating voltage = 2500 V(RMS) 

DESCRIPTION 

Dual power schottky rectifier suited for switchmode 
power supply and high frequency DC to DC con
verters. 
Packaged in ISOTOP™, this device is intended for 
use in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(RMS) RMS forward current 

IF(AV) Average forward current Tc=85°C 
0 = 0.5 

IFSM Surge non repetitive forward current tp=10ms 
sinusoidal 

IRRM Peak repetitive reverse current 

Tstg Storage and junction temperature range 
Tj 

dV/dt Critical rate of rise of reverse voltage 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

* :Tin plated Fast-on version is also available (without V suffiX). 

TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 

March 1992 

tp=2~ 
F=1KHz 

4 1 .. 

2 1 .. 

Per diode 

Per diode 
Per device 

Per diode 

Per diode 

·3 
• 1 

Screw version • 

ISOTO?"' 
(Plastic) 

Value 

125 

80 
160 

900 

2 

- 65 to+ 150 
- 65 to+ 150 

1000 

STPS 

16035TV 16045TV 

35 45 

1 = A1 
2 = K1 
3 = A2 
4 = K2 

Unit 

A 

A 
A 

A 

A 

oc 
oc 

V/JlS 

Unit 

v 
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STPS16035T(V) I STPS16045T(V) 

THERMAL RESISTANCES 

Symbol Parameter 

Rth U-c) Junction to case 

Rth (c) Coupling 

When the diodes 1 and 2 are used simultaneously : 
t. Tj(diode 1) = P(diode) x Rth(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR • Tj = 25°C VR =VRRM 

Tj = 125°C 

VF •• Tj = 125°C IF= 160A 

Tj = 125°C IF= 80 A 

Tj = 25°C IF= 160A 

Pulse test : • tp = 5 ms, duty cycle < 2 % 
•• tp = 380 115, duty cycle < 2 % 

To evaluate the conduction losses use the following equation : 
p = 0.48 X IF(AV) + 0.00262 X IF2(RMS) 

Value Unit 

Per diode 0.9 oc/W 

Total 0.5 

0.1 oc!W 

Min. Typ. Max. Unit 

1 rnA 

150 rnA 

0.90 v 

0.69 

0.95 

Fig.1 : Average forward power dissipation versus 
average forward current. (Per diode) 

Fig.2 :Average current versus case temperature. 
(duty cycle : 0.5) (Per diode) 
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Fig.3 : Non repetitive surge peak forward current versus 
overload duration. (Maximum values) (Per diode) 
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Fig.S : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig.4 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig.6 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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STPS24035T{V) 
STPS24045T{V) 

POWER SCHOTTKY RECTIFIER 

FEATURES 

• VERY SMALL CONDUCTION LOSSES 
• NEGLIGIBLE SWITCHING LOSSES 
• LOW FORWARD VOLTAGE DROP 
• LOW THERMAL RESISTANCE 
• EXTREMELY FAST SWITCHING 
• INSULATED PACKAGE : 

Insulating voltage = 2500 V(RMS) 

DESCRIPTION 

Dual power schottky rectifier suited for switchmode 
power supply and high frequency DC to DC con
verters. 
Packaged in ISOTOP™, this device is intended for 
use in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

lf(RMS) RMS forward current 

IF(AV) Average forward current Tc=105°C 
1i=0.5 

IFSM Surge non repetitive forward current tp=10ms 
sinusoidal 

IRRM Peak repetitive reverse current lp=2J.lS 
F=1KHz 

Tstg Storage and junction temperature range 
Tj 

dV/dt Critical rate of rise of reverse voltage 

Symbol Parameter 

VRRM Repetitive peak reverse voltage 

• : Tin plated Fast·on version is also available (without V suffix). 

TM : ISOTOP is a trademark of SGS· THOMSON Microelectronics. 

March 1992 

4 1 .. 

2· 1 .. 

Per diode 

Per diode 
Per device 

Per diode 

Per diode 

·3 
1 

Screw version * 

ISOTQprM 
(Plastic) 

Value 

170 

120 
240 

1500 

2 

- 65 to+ 150 
- 65 to+ 150 

1000 

STPS 

24035TV 24045TV 

35 45 

1 = A1 
2= K1 
3 = A2 
4 = K2 

Unit 

A 

A 
A 

A 

A 

oc 
oc 

V/JlS 

Unit 

v 
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STPS24035T(V) I STPS24045T(V) 

THERMAL RESISTANCES 

Symbol Parameter Value 

Rth O-c) Junction to case Per diode 0.45 

Total 0.28 

Rth (c) Coupling 0.10 

When the drodes 1 and 2 are used srmultaneously . 
t. Tj(diode 1) = P(diode) x Rth(Per diode)+ P(diode 2) x Rth(c) 

ELECTRICAL CHARACTERISTICS (Per diode) 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR * Tj = 25°C VR =VRRM 

Tj = 125°C 

VF •• Tj = 125°C IF= 240 A 

Tj = 125°C IF=120A 

Tj = 25oC IF= 240 A . Pulse test : tp = 5 ms, duty cycle < 2 % 
•• tp = 380 j.!S, duty cycle < 2 % 

Min. Typ. Max. 

2 

300 

0.87 

0.67 

0.91 

To evaluate the conduction losses use the following equation : 
P = 0.47 x IF(AV) + 0.00167 x IF2(RMS) 

Flg.1 : Average forward power dissipation versus 
average forward current. (Per diode) 

120 PF(av)(W) 

110 
100 

-ll·o.os 1 
I 

I 
I 

ll·02 

ll·o1 I / 
I II / 

I // 
/ V/ 

/l•05- ll·1 
/ 

/ / 
/ v 

/ 

Fig.2 :Average current versus case temperature. 
(duty cycle : 0.5) (Per diode) 
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Fig.3 : Non repetitive surge peak forward current versus 
overload duration. (Maximum values) (Per diode) 
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Fig.5 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Flg.7 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig.4 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig.6 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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1 N 5711 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode featuring high break
down, low turn-on voltage and ultrafast switching. 

Primarly intended for high level UHFNHF detection 
and pulse application with broad dynamic range. 

Matched batches are available on request. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current* 

Ptot Power Dissipatton* 

Tstg Storage and Junction Temperature Range 
TJ 

I Ta = 25°C 

I Ta=25°C 

TL Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 

THERMAL RESISTANCE 

Test Conditions 

Junction-ambient* 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) Tamb = 25oC IR = 10!1A 

VF** Tamb = 25°C IF= 1mA 

Tamb = 25°C IF= 15mA 

IR** Tamb = 25oc VR = 50V 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c Tamb = 25°C VR =OV 

~ Tamb = 25oC IF =5mA 

• On infinite heatsink with 4mm lead length 
• • Pulse test : 1o s 300J.!s o < 2% 

f = 1MHz 

Krakauer Method 

0035 
(Glass) 

Value 

70 

15 

430 

-65 to 2po 

230 

Value 

400 

Min. Typ. 

70 

Min. Typ. 

Max. 

0.41 

1 

0.2 

Max. 

2 

100 

Matched !latches available on request Test cond1bons (forward voltage and/or capacitance) according to customer specificallon. 

July 1989 

Unit 

v 
rnA 

mW 

oc 

oc 

Unit 

v 
v 

~ 

Unit 

pF 

ps 
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1N 5711 
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10 

10-2 

10 

212 

756 

~ ~ 

f 
/A 

J II 
I 'I 

J 
f. 1-........_ 

Tamb = 150°C-

I I ~ Tamb = 25°C 

I I Tamb =- 55°C 

I ' 

I 
I ,I VF (V) 

0 0.2 0.4 0.6 O.B 

Fig.1 - Forward current versus 
forward voltage at low level 
(typical values) . 
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Fig.J - Reverse current versus 
ambient temperature. 
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1 N 5712 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode featuring high break
down voltage, low turn-on voltage and ultrafast 
switching. 

Primarly intended for high level UHFNHF detection 
and pulse application with broad dynamic range. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current* 

Ptot Power Dissipation* 

Tstg Storage and Junction Temperature Range 
Tt 

I T a= 25°C 

I Ta = 25°C 

TL Maximum Lead Temperature for Soldering during 1 Os at 4 mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T amb = 25°C IR = 10jlA 

VF ** T amb = 25°C IF= 1mA 

T amb = 25°C IF= 35mA 

IR ** T amb = 25°C VR = 15V 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25°C VR =OV 

1: T amb = 25°C IF= 5mA 

* On inf1n1te heats ink with 4mm lead length 
• * Pulse test : tp,; 300(1S 8 < 2% 

I= 1MHz 

Krakauer Method 

Value 

20 

35 

430 

-65 to 200 

230 

Value 

400 

Min. Typ. Max. 

20 

0.41 

1 

0.1 

Min. Typ. Max. 

1.2 

100 

Matched batches ava1lable on request Test cond1t1ons (forward voltage and/or capac1tance) accord1ng to customer spec1f1cat1on. 

July 1989 

Unit 

v 
rnA 

mW 

oc 

oc 

Unit 

v 
v 

~ 

Unit 

pF 

ps 
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1 N 5712 
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F1g.1 - Forward current versus 
forward voltage at different 
temperatures (typical values) . 
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Fig.3 - Reverse current versus 
ambient temperature. 

25 

20 

15 

10 

5 

0 

10 

Tamb = 25 oc I 
I 
1 

I 

I 
1/ 

j 
I 

L 
J 

~ VF (V) 

0.2 0.4 0.6 O.B 
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1 N 6263 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode featuring high break
down, low turn-on voltage and ultrafast switching. 

Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current* 

IFsM Surge non Repetitive Forward Current' 

Tstg Storage and Junction Temperature Range 
Tl 

I T a= 25°C 

I tp,;; 1s 

h Maximum Lead Temperature for Soldering dunng 1 Os at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T amb = 25oC IR = 1 O~tA 

VF .. T amb = 25°C IF = 1 mA 

T amb = 25°C IF= 15mA 

IR** T amb = 25°C VR = 50V 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25oC VR =OV 

T T amb = 25°C IF= 5mA 

• On mfmite heatsink with 4mm lead length 
• • Pulse test · tp,; 300~s 8 < 2% 

f = 1MHz 

Krakauer Method 

Min. 

60 

Min. 

0035 
(Glass) 

Value 

60 

15 

50 

- 65 to 200 

230 

Value 

400 

Typ. 

Typ. 

Max. 

0.41 

1 

0.2 

Max. 

2.2 

100 

Matched batches available on request. Test cond1t1ons (f01ward voltage and/or capacitance) according to customer spec1f1cat1on 

July 1989 

Unit 

v 
mA 

mA 

oc 

oc 

Unit 

v 
v 

J.lA 

Unit 

pF 

ps 
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1N 6263 
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BAR 10 
BAR 11 

SMALL SIGNAL SCHOTTKY DIODES 

DESCRIPTION 

Metal to silicon junction diodes featuring high 
breakdown, low turn-on voltage and ultrafast swit
ching. 
Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. 
Matched batches are available on request, 
(BAR 11 only). 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VAAM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current• 

IFsM Surge non Repetitrve Forward Current• 

Tstg Storage and Junction Temperature Range 
Tr 

I T a = 25'C 

1 tp :s: 1 s 

TL Maximum Lead Temperature for Soldering during 1 Os at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient• 

ELECTRICAL CHARACTERISITCS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T amb = 25'C IR = 10f.1A 

T amb = 25'C lA = 10)JA 
VF •• T amb = 25'C IF= 1mA 

T amb = 25'C IF = 35mA 

T amb = 25'C IF= 20mA 

IR .. T amb = 25'C VA = 15V 

T amb = 25'C VA= BV 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25'C VA =OV 

1: T amb = 25'C IF= 5mA 

*On 1nf1n1te heats1nk w1th 4mm lead length 
* *Pulse test tp::; 300~15 8 < 2% 

BAR 10 

BAR 11 

BAR 10 

BAR 11 

BAR 10 

BAR 11 

f = 1MHz 

Krakauer Method 

0035 
(Glass) 

BAR 10 BAR 11 

20 15 

35 20 

100 

- 65 to 200 

230 

Value 

400 

Min. Typ. Max. 

20 

15 

0.41 

1 

1 

0.1 

0.1 

Min. Typ. Max. 

1.2 

100 

Matched batches available on request Test cond1t1ons (forward voltage and/or capacrtance) accordrng to customer spec1f1cat1on 

July 1989 

Unit 

v 
rnA 

rnA 

'C 

'C 

Unit 

v 

v 

)JA 

Unit 

pF 

ps 
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BAR 1 0/BAR 11 
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Fig.1 -Forward current versus 
forward voltage at different 
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BAR18 
BAS 70-04 ---7 06 

SMALL SIGNAL SCHOTTKY DIODES 

DESCRIPTION 
Low turn-on and high breakdown voltage diodes in
tended for ultrafast switching and UHF detectors in 
hybrid micro circuits. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

Ptot Power Dissipation* 

Tstg Storage and Junction Temperature Range 

Tl 

THERMAL RESISTANCES 

Symbol Parameter 

Rth (J·a) Junction-ambient* 

Rth (j·SR) Junction-substrate 

• Mounted on ceramic substrate: 7 x 5 x 0 Smm. 

July 1989 

BAR18 

BAS70-05 

I Tamb = 25°C 

SOT23 
(Plastic) 

Value 

70 

200 

BAS70-04 

BAS70-06 

-55 to 150 
150 

Value 

625 

400 

Unit 

v 
mW 
oc 
oc 

Unit 
oc;w 
oc;w 

1/3 
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BAR 18/BAS 70·04 --7 06 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V(BR) T amb ~ 25oC IR ~ 10(.lA 

VF T amb ~ 25°C IF~ 1mA 

IR T amb ~ 25oC vR·~sov 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c Tamb ~ 25°C vR ~o 

-r· T amb ~ 25oC IF~ 5mA 

• Effective carrier life time. 

Type BAR 18 
BAS BAS BAS 

70-04 70-05 70-06 

Marking 076 096 097 098 

2/3 

768 

Min. Typ. Max. Unit 

70 v 

410 mV 

200 nA 

Min. Typ. Max. Unit 

f ~ 1MHz 2 pF 

Krakauer Method 100 ps 
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BAR19 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode primarly intented for 
UHF mixers and ultrafast switching applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current• 

IFsM Surge non Repetitive Forward Current• 

Tstg Storage and Junction Temperature Range 
T, 

l Ta = 25°C 

I tp ,; 1s 

h Maximum Lead Temperature for Soldering during 1 Os at4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient• 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol 

V (BR) T amb = 25°C 

VF (1) T amb = 25°C 

IR (1) Tamb = 25oC 

DYNAMIC CHARACTERISTICS 

Symbol 

c T amb = 25°C 

F (2) Tamb = 25°C 

• On 1nfin1te heatsink With 4mm lead length 
(1) Pulse test: lp s 300J.1S o < 2%. 
(2) No1se f!Qure test : 

Test Conditions 

IR = 10J.1A 

IF= 10mA 

VR =3V 

Test Conditions 

VR = 1V 

f = 1GHz 

- d1ode IS 1nserted 1n a tuned stnpl1ne crrcu1t 
- local oscillator frequency 1 GHz 
- local osc1llator power 1 mW 

f = 1MHz 

- 1ntermed1ate frequency amplifier, tuned on 30MHz, has a noise figure 1.5dB. 

July 1989 

Value Unit 

4 v 
30 rnA 

60 rnA 

-65 to 150 oc 
125 oc 

230 oc 

Value 

400 

Min. Typ. Max. Unit 

4 v 
0.6 v 

0.25 J.lA 

Min. Typ. Max. Unit 

1 pF 

6 dB 

1/2 
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BAR 28 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode featuring high break
down, low turn-on voltage and ultrafast switching. 

Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. 

Matched batches are available on request. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Contrnuous Current• 

IFsM Surge non Repetitive Forward Current• 

Tstg Storage and Junction Temperature Range 
Tl 

I T a= 25°C 

I tp ~ 1s 

h Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient• 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BRI T amb = 25°C IR = 10~A 

vF·· T amb = 25°C IF= 1mA 

T amb = 25°C IF= 15mA 

JR•• T amb = 25oC VR = 50V 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25oC VR =DV 

1 T amb = 25oC IF= 5mA 

• On infm1te heats1nk w1th 4mm lead length 
• • Pulse test : lp :5 300i!S o < 2%. 

I= 1 MHz 

Krakauer Method 

0035 
(Glass) 

Value 

70 

15 

50 

- 65 to 200 

230 

Value 

400 

Min. Typ. 

70 

Min. Typ. 

Max. 

0.41 

1 

0.2 

Max. 

2 

100 

Matched batches a variable on request Test cond1trons (forward voltage and/or capacrtance) accordrng to customer specrfrcatron 

July 1989 

Unit 

v 

rnA 

mA 

oc 

oc 

Unit 

v 
v 

~ 

Unit 

pF 

ps 

1/2 
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BAR 42 
BAR 43, A, C, S 

SMALL SIGNAL SCHOTTKY DIODES 

DESCRIPTION 

General purpose, metal to silicon diodes featuring 
very low turn-on voltage and fast switching. 

BAR 42/BAR 43 

BAR43C 

ABSOLUTE RATINGS (limiting values) (T amb = 25°C) (see note 1) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Current 

IFRM Repetitive Peak Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation* (see note 2) 

SOT23 
(Plastic) 

Value 

30 

100 

350 

750 

160 

BAR43A 

BAR43S 

Tstg Storage and Junction Temperature Range -55 to 150 
Tl 125 

THERMAL RESISTANCES (see note 3) 

Symbol Parameter Value 

Rth (J-a) Junction-ambient* 

Rth (J-SR) Junction-substrate 

• Mounted on ceram1c substrate : 7 x 5 x O.Smm 
Notes : 1 For double diodes maXImum rat1ngs apply to each diode, provided that rated Pioi is not exceeded. 

2 For double diodes, P1oi is the total power diss1pabon of the two d1odes 

625 

400 

Unit 

v 
rnA 

mA 

rnA 

mW 

oc 
oc 

Unit 

oC/W 

oc;w 

3 For double diodes, Rth refer to the total power dissipation in the two diodes and is g1ven independently of the power distribution in 
the two diodes 

July 1989 1/4 
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BAR 42/BAR 43 A C S 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V(BR) T amb ; 25oC IR; 100~A 

VF T amb ; 25°C BAR 42 

BAR 43 

All 

IR T amb ; 25°C VR; 25V 

T amb ; 100oc 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb ; 25oC VR; 1V 

lrr T amb ; 25°C IF; 10mA 
1,,; 1mA RL; 100Q 

11' Tamb ; 25°C RL; 15kQ 
F ;45MHz VI ;2V 

• Detection efficiency 

Type BAR 42 BAR 43 

Marking 094 095 

2/4 

776 

Min. Typ. Max. Unit 

30 v 
IF; 10mA 0.35 0.4 v 
IF; SOmA 0.5 0.65 

IF; 2mA 0.26 0.33 

IF; 15mA 0.45 

IF; 100mA 1 

500 nA 

100 ~A 

Min. Typ. Max. Unit 

I; 1MHz 7 pF 

IR; 10mA 5 ns 

CL; 300pF 80 % 
for BAR 43 

BAR 43A BAR 43C BAR 43 S 

OB1 OB2 OA5 
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BAR 42/BAR 43 A C S 
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BAR46 
BAR46A 

SMALL SIGNAL SCHOTTKY DIODES 

DESCRIPTION 

High voltage Schottky rectifier suited for SLIC pro
tection during the card insertion operation. 

ABSOLUTE RATINGS(Iimiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

Ptot Power Dissipation * 

BAR46 

J Tamb=25'C 

Tstg Storage and Junction Temperature Range 
Tj 

THERMAL RESISTANCE 

Symbol Parameter 

Rth(j-a) Junction-ambient* 

Rth(j-SR) Junction-Substrate 

* Mounted on ceramic substrate : 7 x 5 x 0.5mm 

September 1993 

SOT23 
(Plastic) 

Value 

100 

200 

BAR46A 

-55 to+ 150 
150 

Value 

625 

400 

Unit 

v 
mW 

oc 

Unit 

ocrw 
ocrw 

1/4 
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BAR46 /BAR46A 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Symbol Test conditions 

VsR Ti =25 ·c IR=100J.!A 

VF* Ti =25 ·c IF=0.1 rnA 

Ti =25 ·c IF= 10 rnA 

Ti =25 ·c IF=250 rnA 

IR* Ti =25 ·c VR= 1.5 V 

Tj=60 ·c 
Ti =25 ·c VR= 10V 

Ti =so ·c 
Ti =25 ·c VR=50V 

Ti =60 ·c 
Ti =25 ·c VR=75V 

Ti=60 ·c 
• Pulse test : tp 5 300J.!S o < 2% 

DYNAMIC CHARACTERISTICS 

Symbol Test conditions 

c Ti =25 ·c I VR=OV If= 1MHz 

Ti = 25 ·c I VR= 1 v I 

Type BAR46 BAR46A 

Marking S46 A46 

Min. Typ. Max. Unit 

100 v 
0.25 v 
0.45 

1 

0.5 JlA 
5 

0.8 

7.5 

2 

15 

5 

20 

Min. Typ. Max. Unit 

10 pF 

6 

_21_4 ___________ r== SliS·niDMSDN 
.. .,,. I<IID©Wl©llli.rn©~liii@~DIC® ------------

780 
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BAR46 /BAR46A 
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BAT17,DS 

SMALL SIGNAL SCHOTTKY DIODES 

DESCRIPTION 
BAT 17 is a metal to silicon junction diode featuring 
low turn-on voltage, low capacitance and ultrafast 
switching. Single or double series connected diodes 
are available. Two double diodes can be connected 
in bridge or ing configuration. 
These devices are suited for single or double bal
anced UHF mixers, sampling circuits, modulators, 
phase detectors. 

ABSOLUTE RATINGS (limiting values) (T amb = 25°C) 

Symbol Parameter 

VR Continuous Reverse Voltage 

IF Continuous Forward Curren I 

Tstg Storage and Junction Temperature Range 
Tt 

THERMAL RESISTANCES 

Symbol Parameter 

Rth (J·a) Junction-ambient* 

Rth (J·SR) Junction-substrate 

·Mounted on ceramtc substrate: 7 x 5 x 0.5mm. 

July 1989 

BAT17 

SOT23 
(Plastic) 

Value 

4 

30 

BAT17, OS 

- 65 to 100 
100 

Value 

625 

400 

Unit 

v 
mA 

oc 
oc 

Unit 

°C/W 

oc;w 

1/3 

783 



BAT 17 OS 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

Y(BR) T amb = 25oC IR = 10!1A 

VF T amb = 25°C IF= 10mA 

IR T amb = 25°C I VR = 3V 

T amb = 60°C I 
DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25°C VR = 0 

F T amb = 25°C F = 1GHz 

r T amb = 25°C IF= 5mA 

Note: NOISE FIGURE TEST 
- Diode IS inserted 1n a tuned stnphne CirCUit 

Local oscillator frequency : 1 GHz 
- Local oscillator power : 1 mW 

f = 1MHz 

See note 

F =1KHz 

- Intermediary frequency amplifier, tuned on 30M Hz, has a no1se f1gure : 1.5dB. 

Marking: A3 for BAT 17 
085 for BAT 17DS 

2/3 

784 

Min. Typ. Max. Unit 

4 v 
0.6 v 
0.25 !LA 

1.25 

Min. Typ. Max. Unit 

1 pF 

7 dB 

15 Q 
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BAT19 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 
Metal to silicon junction diode primarly intented for 
UHF mixers and ultrafast switching applications. 

Matched batches are available on request. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current" 

IFSM Surge non Repetitive Forward Current* 

Tstg Storage and Junction Temperature Range 
T, 

J T a; 25°C 

I tp ~ 1s 

TL Maximum Lead Temperature for Soldering during 1 Os at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol 

V (BR) T amb ; 25oC 

VF (1) T amb ; 25°C 

T amb ; 25oC 

IR (1) T amb ; 25°C 

DYNAMIC CHARACTERISTICS 

Symbol 

c T amb ; 25oC 

1: T amb ; 25°C 

F (2) T amb ; 25°C 

• On 1nf1mte heatSink with 4mm lead length 
(1) Pulse test: 4> :S 300~s o < 2%. 
(2) Noise f1gure test : 

Test Conditions 

IR; 10!lA 

IF; 1mA 

IF; 20mA 

vR ;sv 

Test Conditions 

VR ;OV 

IF; 20mA 

f; 1GHz 

_ d1ode is inserted in a tuned stnpline circuit 
_ local oscillator frequency 1 GHz 
_ local oscillator power 1 mW 

f; 1GHz 

Krakauer Method 

_ intermediate frequency amplifier. tuned on 30M Hz. has a noise figure 1.5dB. 

Min. 

10 

Min. 

0035 
(Glass) 

Value 

10 

30 

60 

-65 to 150 
125 

230 

Value 

400 

Typ. 

Typ. 

6 

Max. 

0.4 

1 

0.1 

Max. 

1.2 

100 

Matched batches available on request. Test conditions (forward voltage and/or capacitance) accord1ng to customer specif1cat1on. 

July 1989 

Unit 

v 

mA 

mA 

oc 
oc 

oc 

Unit 

v 

v 

!lA 

Unit 

pF 

ps 

dB 

1/2 
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BAT19 
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BAT 29 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode primarly intented for 
UHF mixers and ultrafast switching applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current• 

IFsM Surge non Repetitive Forward Current• 

Tstg Storage and Junction Temperature Range 
TJ 

ITa=25°C 

I tp ~ 1s 

TL Maximum Lead Temperature for Soldering 1 Os at 4mm from 
Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient• 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol 

V (BR) Tamb = 25oC 

VF (1) Tamb = 25°C 

IR (1) Tamb = 25°C 

DYNAMIC CHARACTERISTICS 

Symbol 

c Tamb = 25°C 

Os (2) Tamb = 25°C 

F (3) Tamb = 25°C 

• On tnftnite heatsink WJth 4mm lead length 
(1) Pulse test : tp,; 300~s o < 2%. 

Test Conditions 

IR = 100J.1A 

IF= 10mA 

VA= 1V 

Test Conditions-

VR =OV 

IF= 10mA 

f = 1GHz 

(2) Measured on B-l1ne Electronics QS-3 stored charge meter. 
(3) Noise f1gure test : 

- d1ode ts inserted 1n a tuned stnphne CirCUit 
- local oscillator frequency 1 GHz 
- local osc11lator power 1 mW 

.. 
f=1MHz' 

- mtermed1ate frequency ampl~1er, tuned on 30M Hz, has a noise f1gure, 1 5dB. 

July 1989 

(Glass) 

Value Unit 

5 ' v 
30 mA 

60 mA 

- 65 to 150 oc 
125 oc 

230 oc 

Value 

400 

Min. Typ. Max. Unit 

5 v 
0.55 v 
0.05 JlA 

Min. Typ. Max. Unit 

1 pF 

3 pC 

6 7 dB 

1/2 
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BAT 29 
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BAT 41 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

General purpose metal to silicon diode featuring 
very low turn-on voltage and fast switching. 

This device has integrated protection against ex
cessive voltage such as electrostatic discharges. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Conlinuous Current* 

IFRM Repetitive Peak Forward Current' 

IFsM Surge non Repetitive Forward Current* 

Ptot Power Dissipation* 

Tstg Storage and Junction Temperature Range 
Tl 

Ta = 25oC 

tp ,;; 1 s 
0,;; 0.5 

tp = 1 Oms 

Ta = 95°C 

h Maximum Lead Temperature for Soldering dunng 10s at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T1 = 25°C IR = 100!lA 

VF** T1 = 25°C IF = 1 rnA 

T1 = 25°C IF= 20DmA 

IR** T1 = 25°C 

T1 = 1oooc 

DYNAMIC CHARACTERISTICS 

Test Conditions 

• On rnfrmte heatsink wrth 4mm lead length 
• • Pulse test : tp,; 300~s 15 < 2%. 

July 1989 

I VR = 50V 

I 

I= 1 MHz 

0035 
(Glass) 

Value 

100 

100 

350 

750 

100 

- 65 to 150 
- 65 to 125 

230 

Value 

300 

Min. Typ. 

100 

0.4 

Unit 

v 
rnA 

rnA 

mA 

mW 

oc 
oc 

oc 

Max. Unit 

v 
0.45 v 

1 

0.1 !lA 
20 

113 

791 
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BAT 42 
BAT 43 

SMALL SIGNAL SCHOTTKY DIODES 

DESCRIPTION 

General purpose metal to silicon diodes featuring 
very low turn-on voltage and fast switching. 

These devices have integrated protection against 
excessive voltage such as electrostatic discharges. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current• 

IFRM Repet1t1ve Peak Forward Currenr 

IFsM Surge non Repetitive Forward Current' 

Ptot Power Dissipation• 

Tstg Storage and JunctiOn Temperature Range 

TJ 

T a= 25°C 

tp ~ 1s 
0 ~ 0.5 

tp = 10ms 

T a= 65°C 

h Maximum Lead Temperature for Soldering during 1 Os at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient' 

• On tnftmte heatsmk wtth 4mm lead length 

July 1989 

0035 
(Glass) 

Value 

30 

200 

500 

4 

200 

- 65 to 150 
- 65 to 125 

230 

Value 

300 

Unit 

v 
rnA 

rnA 

A 

mW 

oc 
oc 
oc 

1/4 

795 



BAT 42/BA T 43 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BA) T1 = 25°C lA = 100>tA 

vF· T1 = 25°C IF= 200mA 

T1 = 25°C IF= 10mA 

T1 = 25°C IF= SOmA 

T1 = 25°C IF= 2mA 

T1 = 25°C IF= 15mA 

lA• T1 = 25°C 

TJ = 100°C 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T1 = 25°C VA= 1V f = 1MHz 

All Types 

BAT 42 

BAT 43 

VA= 25V 

In T1 = 25°C IF= 10mA lA = 10mA irr = 1mA RL = 100Q 

Tl T1 = 25°C RL = 15KQ CL = 300pF f = 45MHz V, =2V 

• Pulse test : t,,; 300~s 8 < 2%. 

2/4 

796 

Min. Typ. Max. Unit 

30 v 

1 v 

0.4 

0.65 

0.26 0.33 

0.45 

0.5 >tA 

100 

Min. Typ. Max. Unit 

7 pF 

5 ns 

80 % 
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BAT 45 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 
Metal to silicon junction diode primarly intented for 
UHF mixers and ultrafast switching applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current• 

IFsM Surge non Repetitive Forward Current• 

Tstg Storage and Junction Temperature Range 
Ti 

I Ta = 25°C 

I tp,;:; 1s 

TL Maximum Lead Temperature for Soldering durin! 10s at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient• 

• On 1nf1nite heatsink w1th 4mm lead length 

July 1989 

0035 
(Glass) 

Value 

15 

30 

60 

-65 to 150 
125 

230 

Value 

400 

Unit 

v 
mA 

mA 
oc 
oc 
oc 

1/3 

799 



BAT 45 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T amb = 25°C IR = 1011A 

VF (1) T amb = 25oC IF= 1mA 

T amb = 25°C IF= 10mA 

T amb = 25°C IF =30mA 

IR (1) T amb = 25°C VR =6V 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25°C VR = 1V 

't T amb = 25°C IF= 20mA 

F (2) T amb = 25oC f = 1GHz 

(1) Pulse test : t,,; 300~s 8 < 2% 
(2) Noise figure test: 

- diode is inserted in a tuned striphne ctrcuit 
- local oscillator frequency 1 GHz 
- local oscillator power 1 mW 

f = 1MHz 

Krakauer Method 

- 1ntermed1ate frequency amplifier, tuned on 30MHz, has a no1se f1gure 1 5dB 

Min. Typ. Max. 

15 

0.38 

0.5 

1 

0.1 

Min. Typ. Max. 

1.1 

100 

6 7 

Matched batches avalailable on request Test conditions (forward voltage and/or capacitance) accordmg to customer specification. 

2/3 

BOO 

Unit 

v 
v 

!lA 

Unit 

pF 

ps 

dB 
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BAT 46 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 
General purpose, metal to silicon diode featuring 
high breakdown voltage low turn-on voltage. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current* 

IFRM Repetitive Peak Forward Current* 

IFsM Surge non Repetitive Forward Current* 

Ptot Power Dissipation* 

Tstg Storage and Junction Temperature Range 
Tt 

T a= 25°C 

tp ,;; 1s 
8,;; 0.5 

tp = 10ms 

Ta = 80°C 

h Maximum Lead Temperature for Soldering during 1 Os at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

• On tnftmte heatstnk Wtth 4mm lead length. 

July 1989 

0035 
(Glass) 

Value 

100 

150 

350 

750 

150 

- 65 to 150 
- 65 to 125 

230 

Value 

300 

Unit 

v 
rnA 

rnA 

rnA 

mW 

oc 
oc 
oc 

1/4 

803 



BAT 46 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T1 = 25'C 

vF· T1 = 25'C 

T1 = 25'C 

T1 = 25'C 

IR . T1 = 25'C 

T1 = 60'C 

T1 = 25'C 

T1 = 60'C 

T1 = 25'C 

T1 = 60'C 

T1 = 25'C 

T1 = 60'C 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T1 = 25'C VR =OV 

T1 = 25'C VR = 1V 

' Pulse test: lp,; 300~s o < 2% 

2/4 

804 

IR = 100)1A 

IF =0.1mA 

IF= 10mA 

IF = 250mA 

VR = 1.5V 

VR = 10V 

VR = 50V 

VR = 75V 

I f = 1MHz 

I 

Min. Typ. Max. Unit 

100 v 

0.25 v 

0.45 

1 

0.5 ).!A 

5 

0.8 

7.5 

2 

15 

5 

20 

Min. Typ. Max. Unit 

10 pF 

6 
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BAT 47 
BAT 48 

SMALL SIGNAL SCHOTTKY DIODES 

DESCRIPTION 
General purpose metal to silicon diodes featuring 
very low turn-on voltage and fast switching. 

These devices have integrated protection against 
excessive voltage such as electrostatic discharges. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Contmuous Current• 

IFRM Repetitive Peak Forward Current• 

IFSM Surge non Repetitive Forward Current< 

Ptot Power Dissipation• 

Tstg Storage and Junction Temperature Range 
Tl 

T a= 25°C 

tp <; 1s 
0 <; 0.5 

tp = 10ms 

tp = 1s 

T a = 25°C 

h Maximum Lead Temperature for Soldering during 1 Os at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambienr 

• On 1nf1nite heats1nk w1th 4mm lead length 

July 1989 

0035 
(Glass) 

BAT 47 I 
20 l 

350 

1 

7.5 

1.5 

330 

BAT 48 

40 

- 65 to 150 
-65 to 125 

230 

Value 

300 

Unit 

v 
mA 

A 

A 

mW 
ac 
ac 
ac 

1/4 

807 



BAT 47/BAT 48 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) IR ~ 10J.1A 

IR ~25J.1A 

vF· T ~ 25'C IF~ 0.1mA 

T ~25'C IF~ 1mA 

T1 ~ 25'C IF~ 10mA 

T ~ 25'C IF ~somA 

T ~ 25'C IF~ 150mA 

T1 ~ 25'C IF~ 300mA 

T ~ 25°C IF~ SOmA 

T ~ 25'C IF~ 200mA 

T1 ~ 25'C IF ~soomA 

IR• T1 ~ 25'C VR ~ 1.5V 

T1 ~ 60'C 

T1 ~ 25'C VR ~ 10V 

T1 = 60'C 

T1 ~ 25'C VR ~ 20V 

T1 ~ 60'C 

T1 ~ 25'C VR ~ 10V 

T1 ~ 60'C 

T1 ~ 25'C VR ~ 20V 

T1 ~ 60'C 

T1 = 25'C VR ~ 40V 

T1 ~ 60'C 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T ~ 25'C vR ~ov If~ 1MHz 

T1 ~ 25'C VR ~ 1V I 

BAT 47 

BAT 48 

All Types 

BAT 47 

BAT 48 

All Types 

BAT 47 

BAT 48 

lrr T1 ~25'C IF~10mA VR ~ 1 V irr ~ 1 mA RL ~ 100Q 

• Pulse test t, s 300f!S B < 2% 

2/4 

808 

Min. Typ. Max. Unit 

20 v 

40 

0.25 v 

0.3 

0.4 

0.5 

0.8 

1 

0.5 

0.75 

0.9 

1 J.lA 

10 

4 

20 

10 

30 

2 

15 

5 

25 

25 

50 

Min. Typ. Max. Unit 

20 pF 

12 

10 ns 
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BAT 49 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

General purpose metal to silicon diode featuring 
very low turn-on voltage and fast switching. 

This device has integrated protection against ex
cessive voltage such as electrostatic discharges. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current* 

JFRM Repetitive Peak Forward Current* 

IFsM Surge non Repetitive Forward Current* 

Tstg Storage and Junction Temperature Range 
Tt 

Ta; 7ooc 
tp = 1s 
0$0.5 

tp s 10ms 

h Maximum Lead Temperature for Soldering during 1 Os at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

JR** T1 = 25°C VR ; BOV 

VF** T1 = 25°C IF= 10mA 

T1 ; 25°C IF= 100mA 

T1 = 25°C IF= 1A 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T1 = 25°C I= 1MHz I VR = ov 

• On infinite heats1nk with 4mm lead length 
' • Pulse test : t,,; 300~s 8 < 2%. 

July 1989 

I VR = 5V 

0041 
(Glass) 

Value 

80 

500 

3 

10 

- 65 to 150 
- 65 to 125 

230 

Value 

110 

Min. Typ. 

Min. Typ. 

120 

35 

Unit 

v 
rnA 

A 
~ 

A 
oc 
oc 
oc 

Max. Unit 

200 J.IA 
0.32 v 
0.42 

1 

Max. Unit 

pF 

1/3 

811 
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BYV 10-20 ---740 

SMALL SIGNAL SCHOTIKY DIODES 

DESCRIPTION 

Metal to silicon rectifier diodes in glass case featur
ing very low toward voltage drop and fast recovery 
time, intended for low voltage switching mode power 
supply, polarity protection and high frequency cir
cuits. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(AV) Average Forward Current* 

IFsM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
T, 

T amb = 60°C 

T amb = 25°C 
tp = 10ms 

T amb = 25°C 
tp = 300!lS 

TL Maximum Lead Temperature for Soldering during 1 Os at 4mm 
from Case 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-ambient* 

• On infinite heats1nk \\Oth 4mm lead length. 

July 1989 

0041 
(Glass) 

Value 

1 

25 
Sinusoidal Pulse 

50 
Rectangular Pulse 

- 65 to 150 
- 65 to 125 

230 

BYV BYV BYV 
10-20 10-30 10-40 

20 30 40 

Value 

110 

Unit 

A 

A 

oc 
oc 
oc 

Unit 

v 

1/4 
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BYV 10-20 ---+ 40 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR* TJ = 25°C VR = VRRM 

TJ = 100°C 

VF* IF= 1A TJ = 25°C 

IF= 3A. 

* Pulse test : t,,; 300~s 8 < 2%. 

DYNAMIC CHARACTERISTICS 

Test Conditions 

Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 
Nevertheless, when the device switches from for
ward biased condition to reverse blocking state, cur
rent is requiered to charge the depletion 
capacitance of the diode. 

2/4 

·816 

Min. Typ. Max. Unit 

0.5 rnA 

10 

0.55 v 
0.85 

This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be
haviour analysis may be performed assuming that 
schottky rectifier consists of an ideal diode in paral
lel with a variable capacitance equal to the junction 
capacitance (see fig. 5 page 4/4). 
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BYV 10-20 ~ 40 
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BYV 10-20 A 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon rectifier diode in glass case featur
ing very low toward voltage drop and fast recovery 
time, intended for low voltage switching mode power 
supply, polarity protection and high frequency cir
cuits. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(AV) Average Forward Current• 

IFSM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tl 

T amb = 60oC 

Tamb = 25oC 
tp = 10ms 

T amb = 25°C 
tp = 300J.!S 

TL Maximum Lead Temperature for Soldering during 1 Os at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient• 

• On mf1n1te heatsink w1th 4mm lead length 

July 1989 

0041 
(Glass) 

Value 

20 

1 

25 
Smusoidal Pulse 

50 
Rectangular Pulse 

- 65 to 150 
- 65 to 125 

230 

Value 

110 

Unit 

v 
A 

A 

oc 
ac 

oc 

1/4 
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BYV 10-20 A 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR* T1 = 25°C VR = VRRM 

T1 = 100°C 

vF· IF= 1A T1 = 25°C 

IF= 3A 

• Pulse test · t,,; 300~s o < 2% 

DYNAMIC CHARACTERISTICS 

Test Conditions 

Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 

Nevertheless, when the device switches from for
ward biased condition to reverse blocking state, cur
rent is required to charge the depletion capacitance 
of the diode. 

2/4 

820 

Min. Typ. Max. Unit 

0.3 mA 

10 

0.45 v 

0.75 

This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be
haviour analysis may be performed assuming that 
schottky rectifier consists of an ideal diode in paral
lel with a variable capacitance equal to the junction 
capacitance (see fig. 5 page 4/4). 
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BYV 10-20 A 
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BYV 10-60 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 
Metal to silicon rectifier diode in glass case featur
ing very low toward voltage drop and fast recovery 
time, intended for low voltage switching mode power 
supply, polarity protection and high frequency cir
cuits. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(AV) Average Forward Current• 

IFsM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
TJ 

T amb = 25°C 

T amb = 25°C 
tp = 10ms 

T amb = 25oC 
tp = 300~s 

TL Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 

THERMAL RESISTANCE 

Parameter 

Junction-ambient• 

• On inf1n1te heats1nk With 4mm lead length. 

July 1989 

0041 
(Glass) 

Value 

60 

1 

20 
Smuso1dal Pulse 

40 
Rectangular Pulse 

-65 to 150 
-65 to 125 

230 

Value 

110 

Unit 

v 
A 

A 

oc 
oc 

oc 
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BYV 10-60 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR* T1 = 25°C VR = VRRM 

T1 = 1oooc 

vF· IF= 1A T1 = 25°C 

IF= 3A 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T1 = 25°C VR = 0 

T1 = 25°C VR =5V 

• Pulse test : tp,; 300~s 8 < 2% 

Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 

Nevertheless, when the device switches from for
ward biased condition to reverse blocking state, cur
rent is requiered to charge the depletion 
capacitance of the diode. 

2/4 

824 

Min. Typ. Max. Unit 

0.5 rnA 

10 

0.7 v 

1 

Min. Typ. Max. Unit 

150 pF 

40 

This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be
haviour analysis may be performed assuming that 
schottky rectifier consists of an ideal diode in paral
lel with a variable capacitance equal to the junction 
capacitance (see fig. 5 page 4/4). 
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BYV 10-60 
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TMM5711 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 
Metal to silicon junction diode featuring high break
down, low turn-on voltage and ultrafast switching. 

Primarly intended for high level UHFNHF detection 
and pulse application with broad dynamic range. 

Matched batches are available on request. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
TJ 

I T, = 25°C 

I T, = 25°C 

h Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Test Conditions 

Junction-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T amb = 25oC IR = 10!1A 

vF· T amb = 25°C IF= 1mA 

T amb = 25°C IF= 15mA 

IR. T amb = 25oC VR =50V 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25oC VR =OV 

~ Tamb = 25°C IF= 5mA 

• Pulse test : lp ,; 300~s S < 2% 

f = 1MHz 

Krakauer Method 

MINIMELF 
(Glass) 

Value 

70 

15 

430 

-65 to 200 

260 

Value 

400 

Min. Typ. 

70 

Min. Typ. 

Max. 

0.41 

1 

0.2 

Max. 

2 

100 

Matched batches available on request. Test cndrtions (forward voltage and/or capacitance) acccrd1ng to customer specification. 

June 1989 

Unit 

v 

mA 

mW 

oc 

oc 

Unit 

v 

v 

!!A 

Unit 

pF 

ps 
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TMM 5712 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode featuring high break
down voltage, low turn-on voltage and ultrafast swit
ching. 

Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
T, 

_I T, = 25°C 

_I T, = 25°C 

TL Maximum Temperature for Soldenng during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR} T amb = 25°C IR = 10J1A 

VF . T amb = 25°C IF= 1mA 

T amb = 25oC IF= 35mA 

IR . T amb = 25°C VR = 15V 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25°C VR =OV 

~ T amb = 25°C IF= 5mA 

• Pulse test: tp,; 300J.!s o < 2%. 

I= 1MHz 

Krakauer Method 

MINIMELF 
(Glass) 

Value 

20 

35 

430 

-65 to 200 

260 

Value 

400 

Min. Typ. 

20 

Min. Typ. 

Max. 

0.41 

1 

0.1 

Max. 

1.2 

100 

Matched batches available on request. Test cond1t1ons (forward voltage and/or capacitance) according to customer specification. 

July 1989 

Unit 

v 
rnA 

mW 

oc 

oc 

Unit 

v 
v 

JlA 

Unit 

pF 

ps 
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TMM 5712 
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TMM 6263 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode featuring high break
down, low turn-on voltage and ultrafast switching. 

Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repet1t1ve Peak Reverse Voltage 

IF Forward Continuous Current 

IFSM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tt 

l T1 = 25°C 

I tp s 1s 

TL Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junct1on-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T amb = 25°C IR = 10f!A 

vF· T amb = 25°C IF= 1mA 

Tamb = 25°C IF= 15mA 

IR' T amb = 25°C VR = 50V 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25°C VR = OV 

1 T amb = 25oC IF= 5mA 

• Pulse test tp 5 300ps o < 2% 

f = 1MHz 

Krakauer Method 

MINIM ELF 
(Glass) 

Value 

60 

15 

50 

-65 to 200 

260 

Value 

400 

Min. Typ. 

60 

Min. Typ. 

Max. 

0.41 

1 

02 

Max. 

2.2 

100 

Matched batches available on request Test conditions (forward voltage and/or capacitance) according to customer spectfrcatton 

July 1989 

Unit 

v 

rnA 

rnA 

oc 

oc 

Unit 

v 

v 

f.! A 

Unit 

pF 

ps 
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TMBYV 10-20 ~ 40 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 
Metal to silicon rectifier diodes in glass case featu
ring very low forward voltage drop and fast recovery 
time, intended for low voltage switching mode power 
supply, polarity protection and high frequency cir
cuits. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

IF(AV) Average Forward Current 

IFSM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tt 

TL Maximum Temperature for Soldering during 15s 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

• Pulse test : !p ,;; 300~s o < 2%. 

July 1989 

Tt = 60oC 

Tt = 25°C 
tp = 10ms 

Tt = 25°C 
tp = 300j.lS 

MELF 
(Glass) 

Value 

1 

25 
Sinusoidal Pulse 

50 
Rectangular Pulse 

-65 to 150 
-65 to 125 

260 

BYV BYV BYV 
10-20 10-30 10-40 

20 30 40 

Value 

110 

Unit 

A 

A 

oc 
oc 

oc 

Unit 

v 

1/4 
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TMBYV 10-20 ~ 40 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR* T1 = 25°C VR = VRRM 

T 1 = 100°C 

VF* IF= 1A T1 = 25°C 

IF= 3A 

• • Pulse test : tp ~ 300~s 8 < 2%. 

DYNAMIC CHARACTERISTICS 

Test Conditions 

Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 
Nevertheless, when the device switches from for
ward biased condition to reverse blocking state, cur
rent is required to charge the depletion capacitance 
of the diode. 

2/4 

836 

Min. Typ. Max. Unit 

0.5 mA 

10 

0.55 v 
0.85 

This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be
haviour analysis may be performed assuming that 
schottky rectifer consists of an ideal diode in parallel 
with a variable capacitance equal to the junction ca
pacitance (see fig. 5 page 4/4). 
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TMBYV 10-20A 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon rectifier diode in glass case featuring 
very low forward voltage drop and fast recovery 
time, intended for low voltage switching mode po
wer supply, polarity protection and high frequency 
circuits. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tl 

T1 = 60°C 

T1 = 25°C 
tp = 10ms 

T1 = 25°C 
tp = 3001!S 

h Maximum Lead Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

July 1989 

MELF 
(Glass) 

Value 

20 

1 

25 
Sinusoidal Pulse 

50 
Rectangular Pulse 

-65 to 150 
-65 to 125 

260 

Value 

110 

Unit 

v 
A 

A 

-

oc 
oc 
oc 

1/4 
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TMBVV 10-20A 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR* T1 = 25°C VR = VRRM 

T1 = 100°C 

VF* IF= 1A T1 =25°C 

IF= 3A 

• Pulse test. tp,; 300J1S B < 2% 

DYNAMIC CHARACTERISTICS 

Test Conditions 

Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 

Nevertheless, when the device switches from for
ward biased condition to reverse blocking state, cur
rent is required to charge the depletion capacitance 
of the diode. 

2/4 

840 

Min. Typ. Max. Unit 

0.3 rnA 

10 

0.45 v 
0.75 

This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be
haviour analysis may be performed assuming that 
schottky rectifier consists of an ideal diode in paral
lel with a variable cpacitance equal to the junction 
capacitance (see fig. 5 page 4/4). 
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TMBYV 10-60 

SMALL SIGNAL SCHOTIKY DIODE 

DESCRIPTION 
Metal to silicon rectifier diode in glass case featuring 
very low forward voltage drop and fast recovery 
time, intended for low voltage switching mode power 
supply, polarity protection and high frequency cir
cuits. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF(AV) Average Forward Current 

IFsM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tl 

TL Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

July 1989 

T1 = 25°C 

T1 = 25°C 
tp = 10ms 

T1 = 25°C 
tp = 300f!S 

MELF 
(Glass) 

Value 

60 

1 

20 
Sinusoidal Pulse 

40 
Rectangular Pulse 

-65 to 150 
-65 to 125 

260 

Value 

110 

Unit 

v 
A 

A 

oc 
oc 
oc 

1/4 
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TMBYV 10·60 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 
IR. T1 = 25°C VR = VRRM 

T1 = 100°C 

vF· IF= 1A T1 = 25°C 

IF= 3A 

• Pulse test : !p ,; 300~s o < 2%. 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T1 = 25°C VR =0 

T1 = 25°C VR =5V 

Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 
Nevertheless, when the device switches from for
ward biased condition to reverse blocking state, cur
rent is required to charge the depletion capacitance 
of the diode. 

2/4 

844 

Min. Typ. Max. Unit 

0.5 rnA 

10 

0.7 v 

1 

Min. Typ. Max. Unit 

150 pF 

40 

This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be
haviour analysis may be performed assuming that 
schottky rectifier cons its of an ideal diode in parallel 
with a variable capacitance equal to the junction ca
pacitance (see fig. 5 page 4/4). 
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TMBYV 10-60 
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TMMBAR10 
TMMBAR 11 

SMALL SIGNAL SCHOTTKY DIODES 

DESCRIPTION 

Metal to silicon junction diodes featuring high break
down, low turn-on voltage and ultrafast switching. 

Primarly intended for high level UHFNHF detection 
and pulse application with broad dynamic range. 

Matched batches are available on request, 
(TMMBAR11 only). 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VAAM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFsM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tl 

\ T1 = 25°C 

I tp ~ 1s 

TL Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) Tamb = 25oC IR = 10J1A 

Tamb = 25°C lA = 10J1A 

VF * Tamb = 25°C IF= 1mA 

Tamb = 25°C IF= 35mA 

Tamb = 25°C IF= 20mA 

lA * Tamb = 25oC VA= 15V 

Tamb = 25°C VA= BV 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c Tamb = 25oC VA= OV 

~ Tamb = 25°C IF= 5mA 

• Pulse test : t, s 300~s 5 < 2%. 

TMMBAR 10 

TMMBAR 11 

TMMBAR 10 

TMMBAR 11 

TMMBAR 10 

TMMBAR 11 

f = 1MHz 

Krakauer Method 

MINIMELF 
(Glass) 

TMMBAR 10 TMMBAR 11 

20 15 

35 20 

100 

-65 to 200 

260 

Value 

400 

Min. Typ. Max. 

20 

15 

0.41 

1 

1 

0.1 

0.1 

Min. Typ. Max. 

1.2 

100 

Matched batches available on request. Test conditions (forward voltage and/or capacitance) accord1ng to customer specification. 

July 1989 

Unit 

v 
mA 

mA 

oc 

oc 

Unit 

v 

v 

11A 

Unit 

pF 

ps 

1/3 
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TMMBAR19 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode primarly intented for 
UHF mixers and ultrafast switching applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetittve Peak Reverse Voltage 

IF Forward Continuous Current 

IFSM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tt 

I Tt = 25°C 

I tp ~ 1s 

h Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol 

V (BR) T amb = 25°C 

VF (1) T amb = 25°C 

IR (1) T amb = 25°C 

DYNAMIC CHARACTERISTICS 

Symbol 

c T amb = 25°C 

F (2) T amb = 25°C 

(1) Pulse test: tp,; 300~s 3 < 2% 
(2) Noise f1gure test : 

Test Conditions 

IR = 10~A 

IF= 10mA 

VR =3V 

Test Conditions 

VR = 1V 

I= 1GHz 

- d1ode IS 1nserted m a tuned stripltne ctrcwt 
- local oscillator frequency 1 GHz 
- local oscillator power 1 mW 

I= 1 MHz 

- mtermedtate frequency ampl1fier, tuned on 30MHz, has a notse figure 1.5dB. 

July 1989 

MINIMELF 
(Glass) 

Value 

4 

30 

60 

-65 to 150 
125 

260 

Value 

400 

Min. Typ. 

4 

Min. Typ. 

6 

Unit 

v 
rnA 

rnA 
oc 
oc 
oc 

Max. Unit 

v 
0.6 v 

0.25 ~ 

Max. Unit 

1 pF 

dB 

1/2 

851 



TMMBAR19 
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TMMBAR 28 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode featuring high break
down, low turn-on voltage and ultrafast switching. 

Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. 

Matched batches are available on request. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFSM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tt 

J T, = 25°C 

l lp,; 1s 

TL Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T amb = 25oC IR = 1 OJlA 

VF' T amb = 25°C IF = 1 rnA 

T amb = 25°C IF= 15mA 

IR . T amb = 25°C VR = 50V 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25°C VR = OV 

T T amb = 25°C IF= 5mA 

• Pulse test : .tp,; 300~s 1i < 2%. 

f = 1 MHz 

Krakauer Method 

MINIMELF 
(Glass) 

Value 

70 

15 

50 

-65 to 200 

260 

Value 

400 

Min. Typ. 

70 

Min. Typ. 

Max. 

0.41 

1 

0.2 

Max. 

2 

100 

Matched batches available on request. Test cond1t1ons (lorward voltage and/or capacitance) accord1ng to customer spec1ficat1on 

July 1989 

Unit 

v 
rnA 

rnA 
oc 

oc 

Unit 

v 
v 

JlA 

Unit 

pF 

ps 

1/2 

853 



TMMBAR 28 
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TMMBAT 19 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

Metal to silicon junction diode primarly intended for 
UHF mixers and ultrafast switching applications. 

Matched batches are available on request. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VAAM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFsM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
Tl 

I T 1 = 25°C 

I tp,;; is 

TL Maximum Temperature for Soldering during 1 5s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol 

V (BA) T amb = 25oC 

VF (1) T amb = 25°C 

T amb = 25oC 

lA (1) T amb = 25°C 

DYNAMIC CHARACTERISTICS 

Symbol 

c T amb = 25°C 

T T amb = 25°C 

F (2) T amb = 25oC 

(1) Pulse test . tp,; 300~s S < 2%. 
(2) No1se f1gure test: 

Test Conditions 

IR = iOJ.!A 

IF = 1 rnA 

IF= 20mA 

VA =5V 

Test Conditions 

VA =OV 

IF= 20mA 

f = 1GHz 

- diode IS inserted 1n a tuned stripllne circuit 
- local oscillator frequency 1 GHz 
- local oscillator power 1 mW 

f = iGHz 

Krakauer Method 

- mtermediate frequency amplifier, tuned on 30MHz, has a noise f1gure 1.5d8 

MINIMELF 
(Glass) 

Value 

10 

30 

60 

- 65 to 150 
125 

260 

Value 

400 

Min. Typ. 

10 

Min. Typ. 

6 

Max. 

0.4 

1 

0.1 

Max. 

1.2 

100 

Matched batches available on request Test conditions (forward voltage and/or capacitance) according to customer spec1f1cat1on. 

July 1989 

Unit 

v 
rnA 

rnA 

oc 
oc 

oc 

Unit 

v 
v 

J.IA 

Unit 

pF 

ps 

dB 

1/2 

855 
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TMMBAT 29 

SMALL SIGNAL SCHOTIKY DIODE 

DESCRIPTION 

Metal to silicon junction diode primarly intented for 
UHF mixers and ultrafast switching applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFsM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
TJ 

[ T, = 25°C 

I tp :<:; Is 

h Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T amb = 25°C IR = 100!1A 

VF (1) T amb = 25°C IF= lOrnA 

IR (1) T amb = 25°C VR =IV 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T amb = 25°C VR =OV 

Os (2) T amb = 25°C IF= 10mA 

F (3) T amb = 25°C f = 1 GHz 

(1) Pulse test: tp 5300!1S 6< 2%. 
(2) Measured on B·llne ElectroniCS QS-3 stored charge meter 
(3) No1se f1gure test : 

- diode is inserted 1n a tuned stnpllne circuit 

- local oscillator frequency 1 GHz 

- local oscillator power 1 mW 

July 1989 

f = 1 MHz 

MINIM ELF 
(Glass) 

Value 

5 

30 

60 

- 65 to 150 
125 

260 

Value 

400 

Min. Typ. 

5 

Min. Typ. 

6 

Unit 

v 
rnA 

rnA 

oc 
oc 
oc 

Max. Unit 

v 
0.55 v 
0.05 !lA 

Max. Unit 

1 pF 

3 pC 

7 dB 

1/2 
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Fig.i - Forward current versus 
forward voltage 
(typical values) . 
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Fig.2 - Capacitance C versus 
reverse applied voltage VA 
(typical values) . 
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Fig.3 - Reverse current versus 
ambient temperature. 
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Fig.4- Reverse current versus 
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TMMBAT 41 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 
General purpose metal to silicon diode featuring ve
ry low turn-on voltage and fast switching. 

This device has integrated protection against exces
sive voltage such as electrostatic discharges. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFRM Repetitive Peak Forward Current 

IFSM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

T1 = 25°C 

tp :;; 1s 
0:;; 0.5 

tp = 10ms 

T1 = 95oc 

h Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T1 = 25°C IR = 100!1A 

VF* T1 = 25°C IF= 1mA 

T1 = 25°C IF =200rnA 

IR* T1 = 25°C 

T1 = 100°C 

DYNAMIC CHARACTERISTICS 

Test Conditions 

• Pulse test : tp ,; 300f!S I>< 2% 

I VR = 50V 

I 

f = 1 MHz 

MINIMELF 
(Glass) 

Value 

100 

100 

350 

750 

100 

- 65 to 150 
- 65 to 125 

260 

Value 

300 

Min. Typ. 

100 

0.4 

Unit 

v 
rnA 

mA 

rnA 

rnW 
oc 
oc 

oc 

Max. Unit 

v 
0.45 v 

1 

0.1 !!A 
20 

July 1989 113 

859 
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Fig.1 - Forward current versus 
forward voltage at different 
temperatures (typical values) . 
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Fig.3 - Reverse current versus 
junction temperature. 
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Fig .5 - Capacitance C versus 
reverse applied voltage VR 
(typical values). 

100 

TMMBAT 41 

3/3 

861 





TMMBAT 42 
TMMBAT 43 

SMALL SIGNAL SCHOTIKY DIODES 

DESCRIPTION 

General purpose metal to silicon diodes featuring 
very low turn-on voltage fast switching. 

These devices have integrated protection against 
excessive voltage such as electrostatic discharges. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFRM Repetitive Peak Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
Tl 

TL Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

July 1989 

T1 = 25oC 

tp ,;; 1 s 
8,;; 0.5 

tp = 10ms 

T1 = 65°C 

MINIM ELF 
(Glass) 

Value 

30 

200 

500 

4 

200 

- 65 to 150 
-65 to 125 

260 

Value 

300 

Unit 

v 
rnA 

rnA 

A 

mW 

oc 
oc 
oc 

1/4 
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TMMBAT 42/TMMBAT 43 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V {BR) TJ = 25°C IR = 1001JA 

vF· TJ = 25°C IF = 200mA 

TJ = 25°C IF= 10mA 

TJ = 25°C IF= SOmA 

TJ = 25°C IF= 2mA 

TJ = 25°C IF= 15mA 

IR . TJ = 25°C 

TJ = 100°C 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c TJ = 25°C VR = 1V f = 1MHz 

All Types 

BAT 42 

BAT 43 

VR = 25V 

lrr TJ = 25°C IF= 10mA IR = 10mA irr = 1mA RL = 100Q 

11 TJ = 25°C RL = 15KQ CL = 300pF f = 45MHz V, =2V 

• Pulse test . !p$300~s 0< 2%. 

2/4 

864 

Min. Typ. Max. Unit 

30 v 

1 v 
0.4 

0.65 

0.26 0.33 

0.45 

0.5 IJA 

100 

Min. Typ. Max. Unit 

7 pF 

5 ns 

80 % 
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Fig.1 - Forward current versus 
forward voltage at different 
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Fig.3 - Reverse current versus 
junction temperature. 
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Fig.2- Forward current versus 
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TMMBAT 45 

SMALL SIGNAL SCHOTIKY DIODE 

DESCRIPTION 

Metal to silicon junction diode primarly intented for 
UHF mixers and ultrafast switching applications. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFsM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
TJ 

I T1=25oc 

I tp $ 1s 

TL Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

July 1989 

MINIMELF 
(Glass) 

Value 

15 

30 

60 

-65 to 150 
125 

260 

Value 

400 

Unit 

v 
mA 

mA 
oc 
oc 

oc 

1/3 
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ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol 

V (BA) lamb= 25°C 

VF (1) lamb= 25°C 

lamb= 25°C 

lamb= 25°C 

lA (1) lamb= 25°C 

DYNAMIC CHARACTERISTICS 

Symbol 

c lamb= 25°C 

't lamb= 25°C 

F (2) lamb =25°C 

(1) Pulse test : lp s 300~ B < 2%. 
(2) Noise figure test : 

Test Conditions 

lA = 10J.1A 

IF= 1mA 

IF= 10mA 

IF =30mA 

VA =6V 

Test Conditions 

VA= 1V 

IF =20mA 

f=1GHz 

- diode is inserted in a tuned stnphne circutt 
- local oscillator frequency 1 GHz 
- local oscillator power 1 mW 

I= 1MHz 

Krakauer Method 

- intermediate frequency amplifier, tuned on 30M Hz, has a noise figure 1.5dB 

·Min. Typ. Max. 

15 

0.38 

0.5 

1 

0.1 

Min. Typ. Max. 

1.1 

100 

6 7 

Matched batches available on request. Test conditions (foiWard voltage and/or capacitance) according to customer specif1cat1on. 

2/3 
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Unit 

v 
v 

J.1A 

Unit 

pF 

ps 

dB 
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Fig.3- Reverse current versus 
ambient temperature. 
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TMMBAT 46 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 

General purpose, metal to silicon diode featuring 
high breakdown voltage low tum-on voltage. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFRM Repetitive Peak Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
TJ 

TL Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

July 1989 

T1 = 25°C 

tp :> 1s 
li:;; 0.5 

tp = 10ms 

T1 = sooc 

MINIM ELF 
(Glass) 

Value 

100 

150 

350 

750 

150 

-65 to 150 
-65to125 

260 

Value 

300 

Unit 

v 
rnA 

rnA 

rnA 

mW 

oc 
oc 
oc 

1/4 
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ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T1 = 25°C 

VF* T1 = 25°C 

T1 = 25°C 

T1 = 25°C 

IR* T1 = 25°C 

T1 = 60°C 

T1 = 25°C 

T1 = 60°C 

T1 = 25°C 

T1 = 60°C 

T1 =25°C 

T1 = 60°C 

DYNAMIC CHARACTERISTiCS 

Symbol Test Conditions 

c T1 = 25°C VR =OV 

T1 =25°C VR = 1V 

• Pulse test: tp,; 300f1S o < 2"/o 

2/4 
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IR = 100!!A 

IF= 0.1mA 

IF= 10mA 

IF =250mA 

VR = 1.5V 

VR = 10V 

VR =50V 

VR = 75V 

If= 1MHz 

I 

Min. Typ. Max. Unit 

100 v 
0.25 v 
0.45 

1 

0.5 !!A 
5 

0.8 

7.5 

2 

15 

5 

20 

Min. Typ. Max. Unit 

10 pF 

6 
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Fig.i- Forward current versus 
forward voltage at different 
temperatures (typical values) . 
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Fig.3 - Reverse current versus 
junction temperature 
(typical values) . 
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TMMBAT 47 
TMMBAT 48 

SMALL SIGNAL SCHOTTKY DIODES 

DESCRIPTION 
General purpose metal to silicon diodes featuring -
very low turn-on voltage and fast switching. 

These devices have integrated protection against 
excessive voltage such as electrostatic discharges. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFRM Repetitive Peak Forward Current 

IFsM Surge non Repetitive Forward Current 

Ptot Power Dissipation 

Tstg Storage and Junction Temperature Range 
T, 

h Maximum Temperature for Soldering during 15s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

July 1989 

T1 = 25°C 

tp s 1s 
0$0.5 

tp = 1 Oms 

tp = 1 s 

T1 = 25oC 

MINIMELF 
(Glass) 

TMMBAT47jTMMBAT48 

20 I 40 

350 

1 

7.5 

1.5 

330 

- 65 to 150 
- 65 to 125 

260 

Value 

300 

Unit 

v 
mA 

A 

A 

mW 

oc 
oc 
oc 

1/4 
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TMMBAT 47/TMMBAT 48 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

V (BR) T1 = 25°C IR = 1011A 

T1 = 25°C IR = 25!1A 

vF· T1 = 25°C IF= 0.1mA 

T1 = 25°C IF= 1mA 

T1 = 25°C IF= 10mA 

T1 = 25°C IF= 30mA 

T1 = 25°C IF= 150mA 

T1 = 25°C IF= 300mA 

T1 = 25°C IF= 50mA 

T1 = 25°C IF = 200mA 

T1 = 25°C IF= 500mA 

lA* T1 = 25°C VA= 1.5V 

T1 = 60°C 

T1 = 25°C VA= 10V 

T1 = 60°C 

T1 = 25°C VR = 20V 

T1 = 60°C 

T1 = 25°C VR = 10V 

T1 = 60°C 

r, = 25°C VR = 20V 

T1 = 60°C 

T1 = 25°C VA= 40V 

T, = 60°C 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c T1 = 25°C VR =OV 

r, = 25°C VA= 1V 

TMMBAT47 

TMMBAT48 

All Types 

TMMBAT47 

TMMBAT48 

All Types 

TMMBAT47 

TMMBAT48 

I I= 1MHz 

I 
!rr T1 = 25°C IF= 1Om A VR = 1 v i,, = 1 rnA RL = 1000 

• Pulse test : tp,; 300Jls a< 2% 

2/4 
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Min. Typ. Max. Unit 

20 v 

40 

0.25 v 

0.3 

0.4 

0.5 

0.8 

1 

0.5 

0.75 

0.9 

1 !lA 
10 

4 

20 

10 

30 

2 

15 

5 

25 

25 

50 

Min. Typ. Max. Unit 

20 pF 

12 

10 ns 
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reverse applied voltage VR 
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TMBAT49 

SMALL SIGNAL SCHOTTKY DIODE 

DESCRIPTION 
General purpose metal to silicon diode featuring ve
ry low turn-on voltage and fast switching. 

This device has integrated protection against exces
sive voltage such as electrostatic discharges. 

ABSOLUTE RATINGS (limiting values) 

Symbol Parameter 

VRRM Repetitive Peak Reverse Voltage 

IF Forward Continuous Current 

IFRM Repetitive Peak Forward Current 

IFSM Surge non Repetitive Forward Current 

Tstg Storage and Junction Temperature Range 
TJ 

TL Maximum Temperature for Soldering during 15 s 

THERMAL RESISTANCE 

Parameter 

Junction-leads 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 

Symbol Test Conditions 

IR' TJ = 25°C VR = sov 
VF' Tj = 25°C IF= 10mA 

T1 = 25°C IF= 100mA 

TJ = 25°C IF= 1A 

DYNAMIC CHARACTERISTICS 

Symbol Test Conditions 

c TJ = 25°C f = 1 MHz I VR = ov 
I VR = 5V 

• Pulse test : tp ,; 300J.!S o < 2%. 

T1 = 70°C 

tp = 1s 
0:;; 0.5 

tp = 10ms 

MELF 
(Glass) 

Value 

80 

500 

3 

10 

-65 to 150 
- 65 to 125 

260 

Value 

110 

Min. Typ. 

Min. Typ. 

120 

35 

Unit 

v 
mA 

A 

A 

oc 
oc 
oc 

Max. Unit 

200 !lA 
0.32 v 
0.42 

1 

Max. Unit 

pF 

1/3 
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Fig.3 - Reverse current versus 
junction temperature. 
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DICE 
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MANUFACTURING FLOW 

WAFER MANUFACTURING 
(diffusion, metallization) 

POWER SCHOTTKY AND RECTIFIERS 

DELIVERY FORM 

WAFER 
measured, defective items inked 

(non scribed) 

* 

* WAFER 
1------s.t'---------.! cut, measured, defective items inked, 1------1~ 

chips on self adhesive plastic foil 

WAFER 
'------Jd'-------~ cut, measured, defective items inked, 1------1~ 

chips on standard essec ring 

0 QA INSPECTION * PREFERRED DELIVERY FORM 

The chips are 1 00% tested or guaranteed with minimum yield. 
The final quality control is done through sampling for all the batches. 
The MIL STD 1050 Standard defines the way of sampling. 
AQUSampling guaranteed on 01/01/90 : 

CODE 

SUBGROUP SAMPLING AQL PARAMETERS 
LEVEL 

VISUAL (Mechanical dim. + General appearance) II 0.65 QA019005 

STATIC PARAMETERS AT 25'C (VF fiR) II 0.65 VFIIR 

------------ .._.,l li~lr~'l-----------1_11_9 
885 



DELIVERY FORMS 

WAFER (A code) 
UNSCRIBED 

SAWED WAFER (8 code) 

SCRIBED 

._STIFF 
CARDBOARD 

[::~~~~~~~~~~:~~TRACING WAFER 

\_scRIBED WAFER 
ON SELF ADHESIVE 
PLASTIC FOIL 

STIFF 
CARDBOARD 

SAWED WAFER (AB code) 
SCRIBED 

RING 

ii L_ESSEC RING [::====-==-=-==-~-=·~·.~~TRACING WAFER 

\:sCRIBED WAFER 
ON STANDARD 
ESSEC RING 

STIFF 
CARDBOARD 

.::;21-'-19'------------- J..-yl ~i~©lH~~~~~q;~ ------------
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WAFER MANUFACTURING 
(diffusion, metallization) 

0 QA INSPECTION 

MANUFACTURING FLOW 

SANDWICH : RECTIFIERS ::; 3A 

DELIVERY FORM 

SANDWICH 
delivered in tube 

SANDWICH 
delivered in compartment box 

SANDWICH 
delivered in strip 

CODE 

------------ ~,...,l ~i~©Ul~";?~~~Jt-----------:::.31.:..::19 
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DELIVERY FORMS 

SANDWICH IN TUBE (D code) 

RUBBER PLUG 

TUBE 

sw 

SANDWICH OR CHIPS IN COMPARTMENT BOX {V,E code) 

RECTIFIERS~ 3A 

POWER RECTIFIERS 

POWER SCHOTTKY 

OLES ~OVER 

SANDWICH__ ANTISTATIC 
OR CHIPS PAPER 

COMPARTMENTED 
TEAY 

A B 

X X 

X X 

X X 

AB D v 
X X X 

X 

X 

E 

X 

_41_19 __________ JO...,.'L SGS·lHOMSON -----------
• h , ~U@Ilil@llill,lli@'illlil@~U@ill 
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HIGH VOLTAGE PLANAR TECHNOLOGY 

N+ 

METALLIZATION ___/ 

MESA TECHNOLOGY 

GLASS METALLIZATION 

r-- 1 

N Epitaxial 

METALLIZATION ___/ 

LOW VOLTAGE PLANAR TECHNOLOGY 

N Epitaxial 

N+ 

METALLIZATION ___/ 

RECTIFIERS 

JBY239 ... 

J1N ... 

JBYT .. . 

JR2A .. . 

JBYT .. . 

JBYW .. . 

JBY ... 

------------- JO.-yl ~~~©ltli~:~~~~ ____________ 5::./.:...:19 
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RECTIFIERS 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 

Stop 
channel 

Epitaxial 

SCHOTIKY BARRIER TECHNOLOGY 

5102 

1 

Epitaxial 
N 

SUBSTRAT N++ (As) 

ALUMINIUM 

N+ 

N++ 

ALUMINIUM 

l 

TINIAu- ---------------

MESA TECHNOLOGY 

N+ 

METALLIZATION _/ 

JTA. .. 

JTB ... 

JTPS ... 

JSBYW ... 

JBYT ... 

_s/_19 ___________ ~,...,L ~i~IH~'&l:~~~~ ___________ _ 
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RECTIFIERS 

HIGH VOLTAGE STANDARD PLANAR TECHNOLOGY 

TYPE IF(AV) VRRM IFSM 

tp=10ms 

(A) (V) (A) 

JBY239-40 400 
JBY239-60 10 600 140 
JBY239-80 800 

JBYW88-40 400 
JBYW88-60 12 600 230 
JBYW88-80 800 

J1N1188-40 400 
J1 N3768-60 40 600 700 
J1N3768-80 800 

* Preferred 

TECHNO. PLANAR HIGH VOLTAGE 
STANDARD 

PACKAGING A I 8 

X I X 

DICE MAX QTY 
PER WAFER 

2.8x2.8 895 
3.3x3.3 635 
5.3x5.3 235 

MIN QTY Preferred : 2 WAFERS 
Not Preferred : 10 WAFERS 

EXAMPLE: 

J BY239 
JUNCTION ____I 

TYPE __ __j 

VF@ IF IR 
@ VRRM 

Tj=25°C Tj=25°C 

max max 
(V) (A) (J.LA) 

1.45 30 5 

1.25 35 5 

1.5 110 20 

DICE 

Thick. Dim. 

D d 
(J.Lm) (mm) (mm) 

2.06 
400 2.8 1.70 

1.70 

2.56 
400 3.3 2.28 

2.28 

400 5.3 4.28 

D 
White area : anode 
Square die 

Metal. 

10* & 2 

2* & 10 

2* & 10 

40 - 10 8 l L DELIVERY FORM 

METALLIZATION 

VOLTAGE :400V 

AVAILABLE METALLIZATION 

Ref. FRONT SIDE BACK SIDE 

2 AI I Ni I Au Ti I Ni I Au 

10 AI TiiNiiAu 

_____________ i..,, ~~~@m~~cfi'J~~~ ____________ 7_11_9 
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RECTIFIERS 

HIGH VOLTAGE FAST MESA TECHNOLOGY 
trr conditions (IF=1 A VR=30V diF/dt=-15 A/J..LS) 

' ' 
TYPE IF(AV) VRRM IFSM VF@ IF 

tiJ='10ms Tj=25°C 

max 
(A) (V) (A) (V) (A) 

JBYT71-20 200 
JBYT71-40 6 400 90 1.4 6 
JBYT71-60 600 
JBYT71-80 800 

JBY233-20 200 
JBY233-40 8 400 100 1.5 8 
JBY233-60 600 

JESM765-20 200 
JESM765-40 10 400 120 1.4 10 
JESM765-60 600 
JESM765-80 800 

JBYX62-20 200 
JBYX62-40 12 400 150 1.4 12 
JBYX62-60 600 

JBYX64-20 200 
JBYX64-40 30 400 300 1.4 30 
JBYX64-60 600 

JESM244-20 200 
JESM244-40 60 400 800 1.5 60 
JESM244-60 600 

• Preferred 

TECHNO_ MESA 

PACKAGING A I 8 

X I X 

DICE MAX QTY PER WAFER 

2.5 x2.5 1034 
2.8 X 2.8 816 
3.3 X 3.3 635 
4.8 x4.8 290 
6.3 X 6.3 160 

MIN QTY Preferred : 2 WAFERS 
Not Preferred : 10 WAFERS 

EXAMPLE: J BYT71 
JUNCTION ___j 

IR trr 
@ VRRM 

Tj=25°C Thick. 

max 
(J..LA) (ns) (J..Lm) 

20 300 400 

20 150 400 

20 300 400 

25 200 400 

50 200 400 

100 200 400 

White area : anode 
Square die 

20 - 10 8 

DICE 

Dim. 

D d 
(mm) (mm) 

2.5 1.6 

2.8 1.9 

2.8 1.9 

3.3 2.2 

4.8 3.7 

6.3 5.2 

D 

TYPE __ _J 

T l L DELIVERY FORM 

VOLTAGE: 200V METALLIZATION 

AVAILABLE METALLIZATION 

Ref. FRONT SIDE BACK SIDE 

2 AI I Ni I Au Ti I Ni I Au 

10 AI Ti I Ni I Au 

892 

Metal. 

10* & 2 

10* & 2 

10* & 2 

2* & 10 

2* & 10 

2* & 10 



RECTIFIERS 

LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr=35ns conditions (IF=1A, VR=30V, diF/dt=-50 AI!!S) 

TYPE IF(AV) VRRM IFSM VF@ IF 

tp=10ms Tj=100°C 

max 
(A) (V) (A) (V) (A) 

JBYW100-10 100 
JBYW100-15 1.5 150 70 0.85 1.5 
JBYW100-20 200 

JBYW98-10 100 
JBYW98-15 3 150 70 0.85 3 
JBYW98-20 200 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr=55ns conditions (IF=1A, VR=30V, diF/dt=-15 Al!ls) 

TYPE IF(AV) VRRM IFSM VF@ IF 

tp=10ms Tj=100°C 

max 
(A) (V) (A) (V) (A) 

JBYT01-20 200 
JBYT01-30 1 300 30 1.4 1 
JBYT01-40 400 

JBYT03-20 200 
JBYT03-30 3 300 50 1.5 3 
JBYT03-40 400 

TECHNO. PLANAR 

PACKAGING A I AB I 8 

X (p) I X I X (p) 

DICE MAX QTY PER WAFER 

1.4x1.4 3419 
1.6 X 1.6 2587 
2.0 X 2.0 1644 

MIN QTY 2WAFERS 

(p) : Preferred 

EXAMPLE: 

IR 
@ VRRM 

Tj=25°C 

max 
(!!A) 

10 

10 

IR 
@ YRRM 

Tj=25°C 

max 
(!!A) 

20 

20 

DICE 

Thick. Dim. 

D d 
(!lm) (mm) (mm) 

400 1.6 0.85 

400 2.0 1.25 

DICE 

Thick. Dim. 

D d 
(!lm) (mm) (mm) 

400 1.4 0.65 

400 2.0 1.25 

D 
White area : anode 
Square die 

J BYW100 10 - 10 8 
JUNCTION__] 

TYPE ------' 

T l L DELIVERY FORM 

VOLTAGE: 100V METALLIZATION 

AVAILABLE METALLIZATION 

Ref. I FRONT SIDE I BACK SIDE 

10 I AI I Til Ni/ Au 

Metal. 

10 

10 

Metal. 

10 

10 
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RECTIFIERS 

LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr=35ns conditions (IF=1A, VR=30V, diF/dt=-50 AI!!S) 

TYPE IF(AV) VRRM IFSM VF@ IF 

tp=10ms Tj=10oac 

max 
(A) (V) (A) (V) 

JSBYW1 00-10 100 
JSBYW100-15 1.5 150 70 0.85 
JSBYW1 00-20 200 

JSBYW98-10 100 
JSBYW98-15 3 150 70 0.85 
JSBYW98-20 200 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr=55ns conditions (IF=1 A, VR=30V, diF/dt=-15 Al!!s) 

TYPE IF(AV) VRRM IFSM VF@ 

(A) 

1.5 

3 

IF 

tp=10ms Tj=100°C 

max 
(A) (V) (A) (V) (A) 

JSBYT01-20 200 
JSBYT01-30 1 300 30 1.4 1 
JSBYT01-40 400 

JSBYT03-20 200 
JSBYT03-30 3 300 50 1.5 3 
JSBYT03-40 400 

DIE Information 
Te_chnol~gy MESA GLASS 
D1mens1on 

PACKAGING 

E = Chip carrier 50 
D =Tube 45 

MIN QTY 50 0pes 

EXAMPLE: 

IR 
@ VRRM 

Tj=25°C 

max 
(!!A) 

10 

10 

IR 
@ VRRM 

Tj=25°C 

max 
(!!A) 

20 

20 

1.7 - 2.3 

JS BYW100 10 - 8 D 

DICE 

Thick. 0 

(mm) (mm) 

1.3 max 1.7 

1.3 max 2.3 

DICE 

Thick. 0 

(mm) (mm) 

1.3 max 1.7 

1.3 max 2.3 

SANDWICH--=r- T T L DELIVERY FORM 

VOLTAGE: 100V L METALLIZATION 
TYPE __ ___J 

AVAILABLE METALLIZATION 

Ref. I FRONT SIDE I BACK SIDE 
8 I Ag I Ag 

Metal. 

8 

8 

Metal. 

8 

8 

_10"""/"'"'19'------------- .. ...,l ~~tm~:~~~ ____________ _ 
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RECTIFIERS 

LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr conditions (IF=1A VR=30V diF/dt=-50 Al!lS) 

' ' 

TYPE IF(AV) VRRM IFSM VF@ IF 

tP=10ms Tj=100°C 

max 
(A) (V) (A) (V) (A) 

JBYW29-10 100 
JBYW29-15 5 150 80 0.85 5 
JBYW29-20 200 

JBYW80-10 100 
JBYW80-15 7 150 100 0.85 7 
JBYW80-20 200 

JBYW81-10 100 
JBYW81-15 12 150 200 0.85 12 
JBYW81-20 200 

JBYW77-10 100 
JBYW77-15 20 150 500 0.85 20 
JBYW77-20 200 

JBYW92-10 100 
JBYW92-15 35 150 500 0.92 35 
JBYW92-20 200 

JBYW78-10 100 
JBYW78-15 50 150 1000 0.85 50 
JBYW78-20 200 . Preferred 

TECHNO. LOW VOLTAGE PLANAR 

PACKAGING A I 8 

X I X 

DICE MAX QTY PER WAFER 

2.2 x2.2 1318 
2.4 X 2.4 1104 
3.3 x3.3 583 
4.3 x4.3 336 
6.3 X 6.3 144 

MIN QTY Preferred : 2 WAFERS 
Not Preferred : 10 WAFERS 

EXAMPLE: 

J BYW29 

IR trr 
@ VRRM 

Tj=25°C Thick. 

max 
(~-LA) (ns) (11m) 

10 35 400 

10 35 400 

15 35 400 

25 50 400 

50 50 400 

50 60 400 

White area : anode 
Square die 

10 - 10 8 

DICE 

Dim. Metal. 

D d 
(mm) (mm) 

2.2 1.82 10* & 2 

2.4 2.02 10*&2 

3.3 2.56 10* & 2 

4.3 3.56 10*&2 

4.3 3.56 2* & 10 

6.3 5.56 10*&2 

D 

JUNCTION _.=I 
TYPE----' 

T l L DELIVERY FORM 

VOLTAGE: 100V METALLIZATION 

AVAILABLE METALLIZATION 

Ref. FRONT SIDE BACK SIDE 

2 All Nil Au Ti I Ni I Au 

10 AI Ti I Ni I Au 

----------------------~~l ~~~@~~~~~~~ _______________________ 11_11_9 
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RECTIFIERS 

LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr-35ns conditions (IF-1 A VR-30V diF/dt--50 AI!!S) 2 x SA - - , - , -

TYPE IF(AV) VRRM IFSM VF@ IF IR 
@ VRRM 

tp=10ms Tj=100°C Tj=25°C 

max max 
(A) (V) (A) (V) (A) (!!A) 

JBYW51-10 100 
JBYW51-15 8 150 100 0.89 8 15 
JBYW51-20 200 

* Preferred 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr-75ns conditions (IF-1 A VR-30V diF/dt--15 AI!!S) - - - -

TYPE IF(AV) VRRM IFSM VF@ IF IR 
@ VRRM 

tp=10ms Tj=100°C Tj=25°C 

max max 
(A) (V) (A) (V) (A) (!!A) 

JBYT16-20 200 
JBYT16-30 8 300 100 1.4 8 15 
JBYT16-40 400 

* Preferred 

TECHNO. LOW VOLTAGE PLANAR 

PACKAGING A I 8 

X I X 

DICE MAX QTY PER WAFER D 1 

2.8 x4.0 558 
4.8x3.2 406 

MIN QTY Preferred : 2 WAFERS 
Not Preferred : 10 WAFERS 

EXAMPLE: 

DICE 

Thick. Dim. 

D1xD2 d1xd2 
(!1m) (mm) (mm) 

400 2.8x4.0 2.42x1.67 

DICE 

Thick. Dim. 

D1xD2 d1xd2 
(!1m) (mm) (mm) 

400 3.2x4.8 1.73x1.23 

d2 d2 

White area : anode 

J BYW51 10 - 10 8 
JUNCTION~ 

TYPE __ __J 

T l L DELIVERY FORM 

VOLTAGE: 100V METALLIZATION 

AVAILABLE METALLIZATION 

Ref. FRONT SIDE BACK SIDE 
2 All Ni I Au TiiNiiAu 

10 AI Til Nil Au 

Metal. 

10* & 2 

Metal. 

10* & 2 

_12_11_9 ___________ JI...,L ~ii©IH9m~~~~~ ____________ _ 
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RECTIFIERS 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr conditions (IF=1A, VR=30V, diF/dt=-15 N!ls) 

TYPE IF(AV) VRRM IFSM VF@ IF 

tp=10ms Tj=25°C 

max 
(A) (V) (A) (V) (A) 

JBYT08-20 200 
JBYT08·30 8 300 100 1.5 8 
JBYT08·40 400 

JBYT12-20 200 
JBYT12-30 12 300 200 1.5 12 
JBYT12-40 400 

JBYT30-20 200 
JBYT30-30 30 300 350 1.5 30 
JBYT30-40 400 

JBYT60·20 200 
JBYT60-30 60 300 550 1.5 60 
JBYT60·40 400 

* Preferred 

TECHNO. LOW VOLTAGE PLANAR 

PACKAGING A I 8 

X I X 

DICE MAX OTY PER WAFER 

2.8 x2.8 823 
3.3 X 3.3 583 
4.3 X 4.3 336 
6.3 X 6.3 144 

MIN QTY Preferred : 2 WAFERS 
Not Preferred : 10 WAFERS 

EXAMPLE: 

J BYT08 

IR trr 
@ VRRM 

Tj=25°C Thick. 

max 
(!lA) (ns) (!lm) 

15 75 400 

15 100 400 

35 100 400 

60 100 400 

White area : anode 
Square die 

20 - 10 8 

DICE 

Dim. Metal. 

D d 
(mm) (mm) 

2.8 2.06 10* & 2 

3.3 2.56 10* & 2 

4.3 3.56 10* & 2 

6.3 5.56 10* & 2 

D 

JUNCTION _j T l L DELIVERY FORM 

VOLTAGE: 200V METALLIZATION TYPE __ __J 

AVAILABLE METALLIZATION 

Ref. FRONT SIDE BACK SIDE 

2 AI/ Ni I Au Ti I Ni I Au 

10 AI Ti I Ni I Au 

------------- ~"'!l ~~~©ltl~~i~~~~ ___________ ...c.13=-11_.c.9 
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RECTIFIERS 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr conditions (IF=1 A, VR=30V, diF/dt=-15 A/f.ls) 

TYPE IF(AV) VRRM IFSM VF@ IF 

tP=10ms Tj=25°C 

max 
(A) (V) (A) (V) (A) 

JBYT12-100 12 1000 75 1.9 12 

JBYT30-100 30 1000 200 1.9 30 

JBYT60-100 60 1000 400 1.9 60 
• Preferred 

TECHNO. HIGH VOLTAGE 
ULTRA FAST PLANAR 

PACKAGING A I 8 

X I X 

DICE MIN QTY PER WAFER 

2.8x2.8 816 
4.0x 4.0 390 
5.3x 5.3 217 

MIN QTY Preferred : 2 WAFERS 
Not Preferred : 10 WAFERS 

EXAMPLE: 

J BYT12 

IR trr 
@ VRRM 

Tj=25°C Thick. 

max 
(f.lA) (ns) (f.lm) 

50 155 280 

100 165 280 

100 170 280 

White area : anode 
Square die 

100 - 10 8 

DICE 

Dim. 

D d 
(mm) (mm) 

2.8 1.96 

4.0 3.16 

5.3 4.46 

D 

JUNCTION -=_] ~ 
TYPE__j 

I l L DELIVERY FORM 

VOLTAGE: 1000V METALLIZATION 

AVAILABLE METALLIZATION 

Ref. FRONT SIDE BACK SIDE 
2 AI I Ni I Au Til Nil Au 

10 AI Ti I Ni I Au 

Metal. 

10* & 2 

10* & 2 

10* & 2 

_14_1_19 ___________ J,I.'YL ~ii©IH~~~Uil~©~ -------------
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RECTIFIERS 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
TURBOSWITCH "A" 
VRRM = 600V trr (1) 45ns 

TYPE IF(AV) VF @ IF IR 
(4) 

Tj=125°C Tj=125°C 

max 
(A) (V) (A) 

JTA106 1 TBD TBD 
JTA206 2 TBD TBD 

JTA506 5 1.5 5 

JTA806 8 1.5 8 

JTA1206 12 1.5 12 

JTA2006 20 1.5 20 

JTA3006 30 1.5 30 

JTA6006 60 1.5 60 
(1) IF = 0.5A, lp = 1 A, IRR = 0.25A 
(2) IF = 1 A ,diF/td = -50 A!J.LS, VR = 30 v 
(3) diF/dt = 8 times IF(AV) AIJ.!S, VR = 400 V 
(4) IR@ 80 %of VRRM 
TBD = To Be Defined 

max 
(rnA) 

TBD 

TBD 

2 

4 

5 

6 

8 

12 

TECHNO. HIGH VOLTAGE PLANAR 

PACKAGING A I AB 8 

X I X X 

DICE MAX QTY 
PER WAFER 

1.6 X 1.6 2650 
1.9 X 1.9 1802 
2.2 X 2.2 1344 
2.8 X 2.8 816 
3.1 X 3.1 657 
3.7 X 3.7 460 
4.4 X 4.4 308 
5.9 X 5.9 175 

MIN QTY 2WAFERS 

EXAMPLE: 

trr 
(2) 

Tj=25°C 

max 
(ns) 

TBD 

TBD 

50 

52 

55 

60 

65 

80 

IRM 
(3) 

Tj=125°C 

max 
(A) 

TBD 

TBD 

3.0 

5.5 

7.5 

12.5 

19.0 

38.0 

DICE 

Thick. Dim. 

D d 
(J.Lm) (mm) (mm) 

280 1.6 0.7 
280 1.9 1.0 

280 2.2 1.3 

280 2.8 1.9 

280 3.1 2.2 

280 3.7 2.8 

280 4.4 3.5 

280 5.9 5.0 

D 
White area : anode 
Square die 

J 
JUNCTION __]" 

TURBOSWITCH 
"A" SERIES 

_j~-J12 lOG--} l1 
Q t DELIVERY FORM 

METALLIZATION 

AMP VOLTAGE : 600V 

AVAILABLE METALLIZATION 

Ref. I FRONT SIDE I BACK SIDE 

10 I AI I Ti I Ni I Au 

Metal. 

10 

-------------------------~~L ~~~©~~~~~~~ _______________________ 15_11_9 
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RECTIFIERS 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
TURBOSWITCH "8" 
VRRM = 600V trr (1) 65ns 

TYPE IF(AV) VF@ IF 

Tj=125°C 

max 
(A) (V) (A) 

JTB106 1 TBD TBD 

JTB206 2 TBD TBD 

JTB506 5 1.3 5 

JTB806 8 1.3 8 

JTB1206 12 1.3 12 

JTB2006 20 1.3 20 

JTB3006 30 1.3 30 

JTB6006 60 1.3 60 

(1) IF= 0.5A, lp = 1A, IRR = 0.25A 
(2) IF = 1 A ,diF/td = -50 NJ.1S, VR = 30 V 
(3) diF/dt = 8 times IF(AV) NJ.1S, VR = 400 V 
(4) IR@ 80% of VRRM 
TBD =To Be Defined 

IR 
(4) 

Tj=125°C 

max 
(rnA) 

TBD 

TBD 

0.75 

1.5 

2 

3 

5 

9 

TECHNO. HIGH VOLTAGE PLANAR 

PACKAGING A I AB I B 

X I X I X 

DICE MAX QTY 
PER WAFER 

1.6x1.6 2650 
1.9 X 1.9 1802 
2.2 X 2.2 1344 
2.8 X 2.8 816 
3.1 X 3.1 657 
3.7 X 3.7 460 
4.4 X 4.4 308 
5.9 X 5.9 175 

MIN QTY 2WAFERS 

EXAMPLE: 

trr 
(2) 

Tj=25°C 

max 
(ns) 

TBD 

TBD 

95 

100 

100 

105 

110 

115 

IRM 
(3) 

Tj=125°C 

max 
(A) 

TBD 

TBD 

7.5 

12 

18 

30 

45 

90 

DICE 

Thick. Dim. 

D d 
(Jlm) (mm) (mm) 

280 1.6 0.7 

280 1.9 1.0 

280 2.2 1.3 

280 2.8 1.9 

280 3.1 2.2 

280 3.7 2.8 

280 4.4 3.5 

280 5.9 5.0 

D 

White area : anode 
Square die 

J TB 12 06 - 10 A 
JUNCTION__] 

Ref. 

10 

TURBOSWITCH 
"B" SERIES 

I 
I 

_J_j 
AMP 

l L DELIVERY FORM 

METALLIZATION 

VOLTAGE: 600V 

AVAILABLE METALLIZATION 

FRONT SIDE I BACK SIDE 
AI I Ti I Ni I Au 

Metal. 

10 
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RECTIFIERS 

HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
TURBOSWITCH "A" 
VRRM = 1200V trr (1) 65ns 

TYPE IF{AV) VF@ IF IR 
(4) 

Tj=125°C Tj=125°C 

max 
(A) (V) (A) 

JTA112 1 TBD TBD 

JTA212 2 TBD TBD 

JTA512 5 2 5 

JTA812 8 2 8 

JTA1212 12 2 12 

JTA1512 15 1.9 15 

JTA2512 25 1.9 25 

JTA4512 45 1.85 45 
(1) IF = 0.5A, lp = 1 A, IRR = 0.25A 
(2) IF = 1 A ,diF/td = -50 Al!lS, VR = 30 V 
(3) diF/dt = 8 times IF(AV) Al!lS, VR = 400 V 
(4) IR @ 80 % of VRRM 
TBD =To Be Defined 

max 
(rnA) 

TBD 

TBD 

2 

4 

5 

6 

8 

12 

TECHNO. HIGH VOLTAGE PLANAR 

PACKAGING A I AB I 8 

X I X I X 

DICE MAX QTY 
PER WAFER 

1.6 X 1.6 2650 
1.9 X 1.9 1802 
2.2 X 2.2 1344 
2.8 X 2.8 816 
3.1 X 3.1 657 
3.7 X 3.7 460 
4.4 X 4.4 308 
5.9 X 5.9 175 

MIN QTY 2WAFERS 

EXAMPLE: 

trr 
(2) 

Tj=25°C 

max 
(ns) 

TBD 

TBD 

95 

100 

100 

105 

110 

115 

IRM 
(3) 

Ti=125°C 

max 
(A) 

TBD 

TBD 

7.5 

12 

18 

TBD 

TBD 

TBD 

DICE 

Thick. Dim. 

D d 
(!lm) (mm) (mm) 

280 1.6 0.7 

280 1.9 1.0 

280 2.2 1.3 

280 2.8 1.9 

280 3.1 2.2 

280 3.7 2.8 

280 4.4 3.5 

280 5.9 5.0 

D 
White area : anode 
Square die 

J TA 12 12 - 10 A 
JUNCTION ___} 

Ref. 

10 

TURBOSWITCH 
"A" SERIES 

I 
I 

___IJ l_}l L DELIVERY FORM 

METALLIZATION 

AMP VOLTAGE: 1200V 

AVAILABLE METALLIZATION 

FRONT SIDE I BACK SIDE 

AI I Ti I N1 I Au 

Metal. 

10 
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RECTIFIERS 

POWER SCHOTTKY 

TYPE IF(AV) VRRM IFSM VF@ IF 

tp=10ms Tj=125°C 

max 
(A) (V) (A) (V) (A) 

JTPS320 20 
JTPS330 3 30 75 0.57 3 
JTPS340 40 

JTPS620 20 
JTPS630 2x3 30 75 0.57 3 
JTPS640 40 

JTPS735 7.5 35 150 0.57 7.5 
JTPS745 45 

JTPS1535C 2x7.5 35 150 0.57 7.5 
JTPS1545C 45 

JTPS1035 10 35 150 0.57 10 
JTPS1045 45 

JTPS2035C 2x10 35 150 0.57 10 
JTPS2045C 45 

TECHNO. SCHOTTKY 

PACKAGING A I AB I 8 

X I X I X 

MAX QTY DICE PER WAFER 

1.4x 1.4 3404 
1.4 X 2.8 1670 
2.0 X 2.0 1634 
2.0 x4.0 794 
2.4 X 2.4 1132 
2.4x4.8 547 

MIN QTY 2WAFERS 

EXAMPLE: J TPS 
JUNCTION _j I 

TYPE__j 

10 -1 
AMP 

IR 
@ VRRM 

Tj=25°C 

max 
(J.lA) 

100 

100 

100 

100 

100 

100 

DICE 

Thick. Dim. 

D d 
(J.lm) (mm) (mm) 

280 

280 

280 

280 

280 

280 

1.4 1.1 

1.4 1.1 

2 1.7 

2 1.7 

2.4 2.1 

2.4 2.1 

SINGLE CHIP : 

White area : anode 
Square die 

Metal. 

10 

10 

10 

10 

10 

10 

White area : anode 

35 - 10 8 T l L DELIVERY FORM 

VOLTAGE: 35V METALLIZATION 

AVAILABLE METALLIZATION 

Ref. I FRONT SIDE I BACK SIDE 
10 I AI I Ti I Ni I Au 

WIRE 
0 

BY 
DIE 

(J.lm) 

250 

2x250 

380 

2x380 

500 

2x500 

_18_1_19----------------------~~l ~ii©~~~~~~~~-------------------------
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POWER SCHOTTKY 

TYPE IF(AV) VRRM IFSM VF@ IF 

tp:10ms Tj=125°C 

max 
(A) (V) (A) (V) (A) 

JTPS1535 15 35 150 0.57 15 
JTPS1545 45 

JTPS3035C 2x15 35 150 0.57 15 
JTPS3045C 45 

JTPS3035 30 35 400 0.63 30 
JTPS3045 45 

JTPS6035C 2x30 35 400 0.63 30 
JTPS6045C 45 

JTPS6035 60 35 700 0.67 60 
JTPS6045 45 

JTPS8035 80 35 900 0.69 80 
JTPS8045 45 

JTPS10100 10 100 200 0.70 10 

JTPS40100 40 100 700 0.83 40 

(1) : Spec1allayout: consult us. 

TECHNO. SCHOTTKY 

PACKAGING A I AB I 8 

X I X I X 

MAX QTY DICE PER WAFER 

2.9 X 2.9 759 
4.4 X 3.9 362 
3.8x 3.8 432 
3.8x 7.6 208 
5.3x 5.3 216 

MIN QTY 2WAFERS 

EXAMPLE: J TPS 

JUNCTION ____j I 
TYPE__j 

30 -1 
AMP 

RECTIFIERS 

IR 
@ VRRM 

Tj=25°C 

max 
(J.LA) 

200 

200 

500 

500 

1mA 

1mA 

150 

400 

DICE 

Thick. Dim. 

D d 
(J.Lm) (mm) (mm) 

280 2.9 2.6 

280. (1) (1) 

280 3.8 3.4 

280 3.8 3.4 

280 5.3 4.9 

280 5.3 4.9 

280 2.9 2.6 

280 5.3 4.9 

SINGLE CHIP : 

White area : anode 
Square die 

DUAL CHIP: 

Metal. 

10 

10 

10 

10 

10 

10 

10 

10 

White area : anode 

35 - 10 8 

WIRE 
0 
BY 
DIE 

(J.Lm) 

500 

2x500 

2x500 

4x500 

5x500 

5x500 

500 

5x500 

T l L DELIVERY FORM 

VOLTAGE: 35V METALLIZATION 

AVAILABLE METALLIZATION 

Ref. I FRONT SIDE I BACK SIDE 

10 I AI I Ti I Ni I Au 
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APPLICATION NOTE 

SERIES OPERATION OF FAST RECTIFIERS 

The use of several rectifiers connected in series 
is necessary to obtain voltage ratings beyond the 
capabilities of single diodes and also when some 
special requirement, such as very loW switching 
losses, requires the implementation of several 
low voltage ultra fast diodes. 

Rectifiers connected in series tend to unequally 
share the voltage across the string in blocking 
conditions because of the variations in reverse 
characteristics : leakage currents and turn-off 
switching parameters. 

To ensure that each diode operates within its 
voltage rating, it is generally necessary to add a 
voltage sharing network. 

This paper gives the rules of calculation of this 
auxiliary network and shows how this circuit 
could be optimized : reduction of power 
dissipation and cost. 

I- STEADY STATE VOLTAGE SHARING : 

The difference in blocking characteristics results 
in unequal steady state voltage {fig.1). 

Figure 1 : Dispersion of diodes reverse 

IR 

characteristics. The reverse current 
through the string 01, 02, .... Dn is 
IR and the voltages across the 
diodes are respectively V1 ,V2; .... Vn. 

Vn V2 V1 

02 
I .. . . 

Dnf i J ... 
--' : -- -~ 

01 

VRRM v 

AN443/0691 

B. Rivet 

In order to equalize the voltage, a resistor is 
connected across each diode {Fig.2). 

Figure 2 : Use of shunt resistors for steady 
state voltage sharing. 

01 02 03 On 

L---'____r---c__L___r-'------l ---l!F 
R1 R2 R3 : Rn : 

~ 
V1 V2 V3 'vn: 

1) Calculation of sharing resistors : 

The calculation of these resistances is based on 
the worst case situation. 
The maximum imbalance in blocking voltage 
when n diodes are connected in series occurs 
when {n-1) diodes have the maximum leakage 
current and one diode 01 has the lowest 
possible leakage current. 
In this case 01 will support the highest voltage 
V1 , and this tendency is aggravated by the 
assumption that the corresponding resistor R1 is 
at the upper limit of its tolerance (a), while all the 
others are at the lowest limit so, 

R1 = R(1+a) 

R2 = R3 = .... Rn = R 

In order to calculate the current in the string we 
approximate the reverse characteristic with a 
straight line. We define the slope by the 
coefficient k according to fig.3. 

1/7 
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APPLICATION NOTE 

Figure 3 : Reverse characteristic model of a fast 
rectifier. 

VR(1-k) 
IR+ IRM(TJ).[k+ VRRM 1 

With k = 0.8 

VR 

The leakage current lAM of diodes 02 ... On 
under the blocking voltage V2 ... Vn is : 

Vn (1-k) 
IF/2 = IR3 = ... IRn = IRM [k+ VRRM 1 

where IRM is the maximum leakage current at 
VRRM (maximum voltage specified for this 
diode) and at the operating junction temperature. 
For 01 the maximum reverse current at 
VAAM is: 

IRM-!::..IR 

In these conditions the leakage current of diode 
01 is: 

V1(1- k) 
IR1 = (/RM-1::.. fFI) (k+ VRRM ) 

Taking into account all these parameters, the 
voltage V1 across the diode 01 is given by the 
relation : 
v, VM (1+a)(VRRM+(1-k)IRM R)+k(n-1)(1+a)t:..IR RVRRM 

RIRM n(1-k)(1 +a)+ VRRM (n+a)-Rt:..IR (1-k)(1 +a)(n-1) 
{1) 

The resistance R must be chosen to limit the 
voltage V1 under the maximum value VAAM 
specified for this rectifier. Thus : 

R< VRRM(VRRM(n+a)-VM(1+a)) 

t:..IR VRRM (1+a)(n-1 )-/RM (1-k)(1+a)(nVRRM- VM) 
(2) 

For today's fast rectifiers we can use k=0.8. 

2) lAM evaluation 

lAM is the maximum leakage current at the 
maximum reverse voltage VAAM· This current 
depends on the junction temperature (Fig.4). 

Generally, the manufacturer specifies a 
maximum value lAM at VAAM at Tj=1 oooc, in the 
data sheet. 

When we know the operating junction 
temperature (Tj), it is possible to calculate lAM by 
using the following relation : 

IAM(Tj} = IAM(100°C) exp[-0.054(100-Tj)] 

Figure 4 : Reverse leakage current versus 
junction temperature. 
Example: 
BYT 261-1000 (typical value) 

IA(uA) 
10000 

1000 

100 

10 

1 

----

/ 

20 30 40 50 60 70 80 90 100110120130140150 

Tj(oC) 

3) ;;.. lA estimation 

In fact;;.. lA is the sum of;;.. IA1 and ;;.. IA2 

- ;;.. IA1 is due to the leakage current dispersion 
of the rectifiers in the same conditions of 
voltage and temperature. 
For the fast rectifiers available today on the 
market the dispersion of the reverse current at 
VA = VAAM and Tj = 1 00°C is about : 

!::.. IA1 = 0.6 lAM 

This dispersion varies from one batch to another. 

- ;;.. IA2 is due to the difference between the 
junction temperatures of each device (fo.Tj). 

2/7 
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Figure 5 : The variation i11R is the dispersion of 
IR at max operation junction 
temperature (i11R1) plus the 
variation due to Tj (i11R2) 

IR 
D2,03, ... Dn 

~~:~········~" 
6 TJ 

TJ ('C) 

The junction temperature is given by the thermal 
resistance junction to ambient Rth (j-a) and the 
power dissipation due to the conduction losses 
(PC) and the switching losses (PS). 

PC is linked to the forward voltage (VF) and PS 
is linked to the reverse recovery charge (ORR). 
So the variation of the junction temperature is : 

~VF ~ORR 
~ T~~Rth (PCt-PS)+Rth <v;;P~PS) 

where L1 VF is the dispersion of the forward 
voltage and ORR the dispersion of the reverse 
recovery charge. 

For series operation, it is recommended to use 
pieces coming from the same lot, so the 
dispersion on the parameters VF, ORR and Rth is 
minimized; 

In most cases the evaluation of i1Tj is difficult 
but, from experience, it is generally lower than 
10°C. 

We propose to take a safety margin and to use : 
~IR = 0.85 IRM 

4) Simplified formula 

The relation (2) is often used by using tl:le 
following approximations 

k = 1 : supposing the reverse current IRM 
constant, whatever the blocking voltage across 
the diode. 

a = 0 : Neglecting the effect of the tolerance of 
resistors. thus : · 

APPLICATION NOTE 

R< n VRRM- VM 
(n--1 )~ IR 

As for the iliA the worst case is taken into 
account 

i11R = IR with IR = IR max at Tj max specified 
(1 00°C) 

R<. n VRRM- VM 
(n--1) IR 

This formula is "pessimistic" and induces a low 
resistance and then a high power dissipation. 

5) Example 

-Given 
Maximum blocking voltage : VM = 2500V 
Part number used : BYT12PI-1 000 
Power dissipation per diode : P = 7W 
Case temperature : Tease = 52°C 

- Rectifier specification : 
VRRM = 1000V 
IR (Max at Tj=1 00°C) = 2.5mA 
Rth j-c = 4°C/W 

-Problem: 

Calculation of sharing resistors for 3 diodes in 
series. 

- Solutions : 

a) Simplified method : 

With 

Thus 

n=3 

R< n VRRM- VM 
(n--1) IR 

VRRM = 1000V 
VM = 2500V 
IR = 2.5mA 
Rmin - 100 kOhms 

Power dissipation per resistor : 3.45 W ! (with 
duty cycle o = .5) 

b) Calculation with relation (2) : 
VRRM (VRRM (n+a)-VM (1+a)) 

R< MR VRRM (1 +a)(n--1 )-IRM (1-k)(1+a)(nVRRM- VM) 

General data for fast rectifiers : 
~IR = 0.85 IRM 

k = 0.8 

Intermediate calculations : 
Tj = P.Rth j-c +Tease= 80°C 

3/7 ------------J:.,l ~itm~~Gil~©~-----------...::.:..:... 
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APPLICATION NOTE 

IRM = IRM(80°C) 
= IRM(1 00°C) exp[-0.0054(1 00-80)) 
=0.85mA 

<liRM = 0.72mA 

Assuming we use resistors with 5% of tolerance, 
then a= .10 
Let : Rmjn 220 kOhms 

Power dissipation per resistor=1.58W(with ~>=.5) 

6) Question : is it possible to remove the sharing 
resistors ? 

With the relation (1) we can find the value of V1 
when the value of R tends to be infinite. Then 
we calculate the condition to have 

V1 <VRRM 

Solving we find 
AIR< (1-k) (n VRRM- VM) 

IRM VRRM(n-1) 

In the previous example this condition should be 

<lfR=S% 
IRM 

II is obvious that this condition is generally very 
difficult to meet without hard selection. 

II· TRANSIENT VOLTAGE SHARING 

1) The problem 

When a diode is switched from the forward 
conduction to the reverse blocking state, a 
reverse current flows through the device during 
the reverse recovery time trr. 

After this delay all the charges (minority carriers) 
stored in the junction are eliminated and the 
diode turns off. The time integral of the reverse 
recovery current is called reverse recovery 
charge (ORR). 

Fig.6 defines the reverse recovery parameters. 
When a string of n diodes in series switches off 
the diode which has the lowest recovery charge 
turns off first and supports an important 
proportion of the total voltage VM. Its maximum 
reverse voltage VRRM could be reached or 
exceeded. 

Figure 6 : Reverse recovery current waveform. 

IF 

0 

QRR 

Voltage sharing during the reverse recovery 
phase is achieved by using a shunt capacitor 
string connected across the diodes (Fig.7). 

Figure 7 : Use of shunt capacitors for 
transient voltage sharing. 

D1 D2 03 Dn 

2) Calculation of sharing capacitors 

The calculation of capacitance C is also based 
on the worst case situation. 

We assume that (n-1) diodes 02, 03 ... On with 
a reverse recovery charge ORR + .1-0RR, and one 
diode 01 with lowest value ORR. 

We suppose also that the corresponding 
capacitor C1 is at the lowest limit of tolerance (a) 
while the others are at the upper limit 
so: C1 = C 

C2 = C3 = ... = Cn = C(1 +a) 
When all the stored charges of diode 01 have 
been evacuated, the charge remaining in the 
other diodes is .1. ORR. 
At this time the voltage across 01 is V1 and the 
voltage across the qther diodes of the string is : 

417 
------------~.,l ~i~~m~~~Jl------------
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VM-V1 
V2= V3= ... Vn=--

(n-1) 

So these diodes can be assimilated to a 
capacitor 

APPLICATION NOTE 

Figure 9 : Example of reverse recovery charge 
specification. (case of BYW 51) 

500aRR(nC) IF•IF(av) 

f- 90'!'o CONFIDENCE Tl•125oC 

_..-/' 

Figure 8: Equivalent diagram when D1 100 
../' 

switches off. Diodes D2, D3, .... Dn 
are equivalent to a capacitor 
CD= ~ORR(n-1) I (VM-V1) 

01 02 03 Dn 

--rc;~~-----rc;~ 
~~H HH 

: C(1 +B) : C(1 +8) : : C(1 +B) : 
' ' '·~ 

V1 V2 V3 Vn' 

In these conditions the voltage across D1 is : 
V A0RR(n-1)+CVM(1+a) 

1 C(n+a) 

In order to limit the voltage across D1 under the 
specified value VRRM we calculate C by solving 
thus: V1< VRRM 

C> (n-1)A0RR 
(n+a)VRRM-VM(1+a) 

3) ORR and ~ORR consideration 
For a given diode the reverse recovery charge 
ORR is a function of the circuit commutation 
conditions such as the magnitude of forward 
current (IF), the rate of decay of this current 
(diF/dt) and the junction temperature. 

Typical values of ORR are given in the data 
sheet of each part number (Fig.9). 

~ 

10 
10 

.,./ 

20 50 100 
diF/di(Aius) 

1.50 
ORR IRMIT IIORR IRMIT 125oCI J ,. 

1.25 

1.00 

IRM l---/ 
l----k. 
v 

0.75 

0.50 

0.25 

0.00 

200 500 

__.P 

f;::?' 

0 25 50 75 100 125 150 
TJ(OC) 

For fast rectifiers coming from the same lot the 
dispersion of this parameter is low and we can 
use, with a good safety margin : 

A0RR = .30 ORR 

4) Is it possible to remove the equalizing capaci
tor? 

In the blocking state, diodes have a junction 
capacitance. For a given diode this capacitance 
decreases with an increase in the applied 
reverse voltage according to Fig.1 0. 

5/7 
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APPLICATION NOTE 

Figure 10 :Junction capacitance versus reverse 
voltage (example: BYT261PIV-1000) 

100 C(pF) 

50 

20 

10 
1 

,.._ 
r--

10 100 
VR(V) 

F•1Mhz TJ•2 SoC 
PER LEG 

1000 

When 01 has evacuated all its stored charge, it 
is equivalent to a capacitor CJ1 and the other 
diodes 02, 03 ... On are equivalent to a 
capacitor which is the sum of the junction 
capacitance CJ2, CJ3 CJn and the 
capacitance 

Co= 110RR (n-1) 
VM-V1 

Fig.11 shows the equivalent circuit 

Figure 11 : Equivalent diagram when D1 
switches off in case of low QRR : 
The junction capacitances CJ1, CJ2; 
.... CJn, play the role of sharing 
capacitors. 

01 02 03 On 

--rc:~:r--rc:TM 
~~H HH . !CJ2 !CJ3 ! :cJn ! 

t----------..: 
V1 V2 V3 Vn' 

In the worst case CJ1 is the junction capacitor of 
01 at the maximum voltage VRRM 
Putting 

CJ1 = CJ at VRRM 

We have 
V _ 110RR (n-1)+VM CJn 

1 - CJ1 (nt1)+CJn 

Auxiliary capacitors are not necessary if 
V1 < VRRM 

Q VRRM[CJ1 (n-1)+CJn]-VMCJn 
or 11 RR< n-1 

Generally, the value of the junction capacitance 
at the operating voltage is very close to the 
value at VRRM (CJ1) so we can write 

Q CJ1 (n VRRM-VM) 
11 RR< n-1 

This condition can be met by using very fast 
rectifiers in applications where the diF/dt is low 
(like in some resonant converters or flyback 
converters) and consequently low ORR. 

Ill- EQUALIZATION BY TRANSIL DIODES 

TRANSIL diodes are avalanche diodes designed 
for operation in breakdown characteristic and 
they are used as clamping devices in a wide 
field of applications. To limit the voltage across 
the rectifiers of a string below the maximum 
value, TRANSIL diodes can be used according 
to diagram Fig.12. 

Figure 12: Voltage sharing by TRANSIL diodes. 

01 02 03 On 

····~ 

TRANSIL operates as a voltage limiter at steady 
state, during the switching phase, and also in 
case of external voltage transients. 

1) Steady state 

In the blocking condition, the TRANSILS 
connected across the diode 01 (which has the 
lowest reverse current) operate in the breakdown 

6/7 
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characteristic. The current through these 
TRANSILS is IR and the power dissipation is : 

VsR.£\IR.o (o = duty cycle) 

Where VsR is the maximum breakdown voltage 
of TRANSILS. In general this extra power 
dissipation is lower than in the case of sharing 
by resistors and TRANSILS in axial packages 
can be used. 

2) Switching phase 

When the fastest diodes of the string switches 
off, the TRANSILS across it operate in 
breakdown characteristic, and the reverse 
recovery current of the other diodes flows 
through these TRANSILS. The charge remaining 
in the string at this moment is : 

(n·1) £\ORR 

and we can estimate the maximum energy in the 
TRANSILS with 

E < 1/2(n-1). £\ORR. VBR 

This relation does not take into account the 
losses due to the capacitive current through the 
string. 

3) Example 

GIVEN: 
Use of a 3-BYT12PI-1 000 for VM = 2500V 
Operating conditions : 

Tj = 1oooc 
di/dt = 20AIIlS 
F =25kHz 
B= .5 

RECTIFIER SPECIFICATION : 
VRRM = 1000V 
IRM at VRRM = 2.5mA at Tj = 1 00°C 
ORR = .51lC (in operating conditions) 

PROBLEM: 
3 TRANSIL diodes are connected in series 
across each rectifier. What is the suitable part 
number? 

DESIGN STEPS : 
- VsR calculation : 

1000 VaR max< - 3- = 333 V 

- Power dissipation in steady state : 
P1< IR. VsR max .B 

with 

APPLICATION NOTE 

IR = .85 X 2.5 z 2mA 
VsRmax = 330V 
P1<330mW 

- Power dissipation in switching phase : 
P2=E.F<1/2 (n-1) ORR. VsRmax. F 

With il0RR = .5 X .3 = .15!lC 
F = 25 kHz and n = 3 
then P2 < 1 .2W 

- Max total power dissipation P1 + P2 1.530 W 

Solution : 1.5 KE series can be used 
(1.5KE300CP) 

CONCLUSION 

When using several fast rectifiers in series it is 
necessary to make sure that no diode will be 
subjected to continuous or transient voltages in 
excess of their ratings. 
In most cases, this is achieved by using sharing 
networks across each diode. It is important to 
optimize this circuit in order to reduce power 
consumption and to save space. 
Parallel resistors can be optimized by using the 
model of the fast recovery diodes reverse 
characteristic proposed in this paper. Then, 
thanks to a good knowledge of the reverse 
current and its variation in the operating 
conditions (possibly by measurement and 
selection), it is possible to implement a resistor 
with a value as high as possible. 
Parallel capacitors also have to be reduced as 
much as possible with the knowledge the 
switching characteristics of the string in the 
actual conditions. The reverse recovery charge 
(ORR) is not always accessible with the 
datasheet and a measurement is often 
necessary. 
In certain applications using ultra fast diodes of 
the same lot, where the ORR, and therefore the 
il0RR are very low, the sharing capacitor can be 
reduced to zero. 
In systems· where there is a risk of external 
overvoltages or where there are transient states 
not well known, TRANSIL diodes are a solution 
to the sharing voltage problem insofar as the 
total power dissipation of the TRANSIL string 
remains compatible with the existing packages 
for these devices. 
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APPLICATION NOTE 

SURFACE MO.UNT DEVICE SOD6/SOD15 PACKAGING AND 
SOLDERING METHOD 

PACKAGING: 
These devices are delivered in standard 
embossed 12 & 16 mm tapes and reels 
(E.I.A. 481A standards). 

This packaging minimizes handling and is fully 
compatible with state-of-the-art assembly 
technology for hybrid circuits and printed circuit 
boards. 

P. Raul! 

The diodes are pre-orientated and the tape can 
be used directly on automatic pick and place 
equipment. 

Picking up is easy thanks to the rectangular 
parallelepiped shape. In particular, a vacuum 
chuck is very efficient due to the flatness of the 
upper side of the components, thus avoiding air 
leakage. 

Lead frame: copper alloy. 
Top connection: copper alloy. 

Epoxy encapsulation 

Die attach: Soft solder alloy. 
Encapsulation: high performance 
epoxy compound UL-94. 

compound 

Lead coating: Sn-Pb plating (1 0% Pb 
typical). 
Lead bending: suitable with surface 
mounting techniques (wave or re
flew) 

Case Quantity 
per reel 

Film 
Width 

SOD6 2500 

SOD15 2500 

camer 

D~ 
D~ 
D~ 
D~ 
D~ 
D~ 

w 

12 

16 

Note : Polarized devices have cathode lead oriented towards the perforated s1de of the f1lm 

AN577/0393 

Reel dimensions 

A 8 
12.4 ± 2 18.4 ± 2 

16.4 ± 2 22.4 ± 2 

1/3 
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APPLICATION NOTE 

SOLDERING METHODS : 
SOD 6 & SOD 15 devices are suitable for 
mounting on various substrates (thick or thin 
films) and printed circuit boards. 

They are compatible with current soldering 
techniques. 

1) WAVE SOLDERING: 

This method is employed when surface mount 
components are used with conventional 
through-hole components on the same board. 
The through-hole mounting components are 
inserted from the top, and the SMD are attached 
to the under-side, using a suitable adhesive. 

The lower part of the package allows a 
controlled thickness of the glue and ensures 
efficient adhesion. 

The height (2.6 mm) provides a very low "screen 
effect". 

/ 

Recommendations : 
The assembly should be pre-heated to 
about 1 oooc to minimize the thermal shock. 
The maximum solder temperature is 260°C 
and the exposure time should not exceed 
10 seconds. 
A dual wave process gives the best results. 

Figure 1: Temperature -Time-Profile Double-Wave Soldering (Lead temperature) 

300.-------------------------------------------------, 

10s 
_______ ~ / Second wave 

250 235°C ... 260°C 
-------

200 

150 
...------ Forced cooling 

100 

50 

Time (s) 
oL_~~~~~~~_L_L_L_L_L_L_L_L_L_L_L~~~L_~ 

0 50 100 

Note :According to CECC Standard Method SMD 50301188- Oct 89 

2) REFLOW SOLDERING : 

The epoxy resin specially designed for the 
molding of these components is suitable for all 
reflew soldering techniques used today : 

150 200 

vapour phase 
infrared tunnel 
pulse-heat 
etc ... 

250 

_21_3 _______________________ ~~~ ~~~~~g~e~?~~!~~-----------------------
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According to these methods, components are 
first positioned on the substrate and kept in 
place thanks to the adhesive properties of the 
solder paste applied to the soldering areas 
(footprints). 

The wide surfaces of contact of SOD 6 & SOD 
15 packages ensure a good stability of the 
assembly before reflowing process. 

APPLICATION NOTE 

Recommendations · 

The soldering temperature changes according to 
the method used. Pre-heating up to 1 oooc is 
required. The temperature during reflow should 
be limited in order to keep the plastic body of the 
device below 260°C. At this temperature, 
exposure time should be less than 10 seconds. 

The vapour phase reflow soldering method 
provides the best control of the temperature and 
gives the most uniform results. 

Figure 2 : In Line System with Preheating - Temp.-Time-Profile Vapour-Phase-Soldering 
(Lead Temperature) 

300.-------------------------------------------------, 

250 

215°C 20-405 
-------------_;..----.._ 

200 
180°C 

--------------------~--~ 

150 External 130°C 

pre heating 

100 

50 

0 50 100 

Note :According to CECC Standard Method SMD 50301188 -Oct 89 

3) PROTOTYPES : 

In the laboratory, for low volume, reflow 
soldering using heat-plate can be 
implemented. The immersion method is also a 
possibility. 

Time (s) 

150 200 250 

When the complete circuit board is immersed in 
a solder bath, the. temperature should not 
exceed 260°C and the soldering cycle should not 
exceed 1 0 seconds. A forced cooling is then 
recommended. 

------------------~~~ ~~i©~~~:~~@~~----------------------3_13 
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APPLICATION NOTE 

PARALLEL OPERATION OF POWER RECTIFIERS 

INTRODUCTION 

In parallel operation of several diodes, the current 
is not split into equal parts because of differences 
between forward characteristics. · 
The current through the rectifier having the lowest 
voltage drop will be higher than the current through 
the other diodes. 

On the other hand the temperature coefficient of 
the forward voltage is negative and therefore this 
unbalanced situation at switching ON can become 
worse up to a stable equilibrium state. 

The designer has to be sure that at this final state 
the diodes operate below the maximum specified 
limits. 

The aim of this study is to calculate the acceptable 
difference between forward voltage drops of 
diodes to be paralleled in a given application. 

B. Rivet 

1- QUALITATIVE ANALYSIS AND LIMITATIONS 

Let's assume that we have two diodes 01 and 02 
connected in parallel. 
The forward characteristics of the two diodes at 
TJ1 = TJ2 = 25'C are shown in fig.1. 
The total current lr = IF1 + IF2 is not split into equal 
parts. 

The thermal dissipation makes the difference 
LiiF = IF1 - IF2 increase. 

Indeed, the current through 01 is higher than 
through 02 so TJ1 > TJ2, and because the forward 
voltage has a negative temperature coefficient, the 
difference LiiF increases. 

Fig.1 : Forward characteristics of two diodes 01 and 02 in parallel 

atTJ1 =TJ2=25'C 

01 at TJ1 "'-: 

02 at TJ2 

With TJ1 > TJ2 > 25'C {LiiF)' > Li IF 

AN599/0192 1/7 
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APPLICATION NOTE 

For a safe and reliable operation it is absolutely 
necessary to remain within the maximum ratings of 
the devices : 

1) TJ1 lower than the maximum junction 
temperature 

2) Current through 01 compatible with the 
specified maximum RMS current. 

II- SIMPLIFIED FORWARD CHARACTERISTIC 
MODEL 

The forward characteristic of a diode may be as
similated to a straight line whose equation is : 

VF = Vro+ rdx IF (fig.:2) 

Vro and rd act as a function of the temperature. 

Vro has a negative temperature coefficient (a ro) 
and rd has a positive temperature coefficient 
(ard). 

Fig.2 : Forward characteristics model of rectifier 
versus temperature 

~----------•--------· VF 
Vro (25'C) 

This model allows to easily calculate the operating 
point (VF, IF) of each diode and to evaluate the 
power losses due to the conduction. 

Pcond = Vrox IF(AV)+ rdx IF 2 (RMS) (1) 

In practice the waveforms of current can be 
assimilated to simple forms (rectangular, 
triangular, sinusoidal), so IF(AV) and IF(RMS) can be 
expressed with the peak current (1M) and the duty 
cycle (8) (Figure 3) 

Fig.3 :Average and RMS values for different cur
rents wave forms 

T 

or 
IMX 0 

IF(AV) = -2-

2 IM 2 X 0 
IF (RMS) = --3-

T 

.-----, 

oT 
IF(AV) = 0 X IM 

IF 2 (RMS) = 0 X 1M 2 

T 

or 

1 2x IMX o 
F(AV) = n 

2 IM 2 X 8 
IF (RMS) = ---

2 

® 

© 
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Ill • OPERATING WITH SEVERAL DIODES IN 
PARALLEL 

Taking into consideration the dispersion of both the 
diodes parameters as well as the circuit 
parameters, we can calculate the maximum 
difference between VF (measured at 25'C and at 
the nominal current specified for the device 
IF = IF(AVJ) in order to be sure than no diode will 
operate out of its specification. 
The calculation is based on the worst case 
situation (Figure 4) : we suppose that D1 has the 
lowest Vro and rd and the highest RthO-c} and 
TeASE- This diode supports the highest current IM 
and operates at the highest junction temperature. 

Fig.4 : Worst configuration of several_ diodes in 
parallel 

Vro I I I VTO+I!.Vro 

Rth(J·C)max Rth(J·C)mln 
Rth(J·C) amb max Rth(J·C) amb min 

As a first step, we have to determine the maximum 
acceptable peak current (IM) through D1 in these 
conditions. 

111.1. Thermal limitation: IM1 
The maximun total power dissipation in the diode is 
given by: 

Pr= TJmax- TcASE(max) 

Rth (}-c) max + Rth (c) * 
The total power dissipation is 

Pr= PcoNo+ PcoM 

PcoNo : conduction losses PcoNo = p Pr 

PcoM :commutation losses PcoM = (1- p) Pr 
For SCHOTTKY diodes, the commutation losses 
are negligible ( p= 1) 

(*) Case of double diodes. 
Rth(c} : Coupling thermal resistance 

APPLICATION NOTE 

We can write PcoNo versus IM for rectangular 
waveform: 
(For the other waveforms see the annex). 

PcoND = Vro (100'C) o.IM + rd (100'C) o.lr.l 

So 

I _ - Vro .8 + [( Vro .8)2 + 4 .PcoND .rd .8 t'l.! 2 
Mt - 2 . rd . 8 ( ) 

111.2. RMs current limitation : 1M2 

If IF(RMS} is the maximum RMS current specified in 
the data sheet, the limit in the case of a rectangular 
waveform will be : 

1M2 = IF <:;;S) 

It is obvious that we will take the minimum value of 
IM1 and IM2 
111.3. Calculation of !!J. VF 

*THE DIODES PARAMETERS ARE: 

ocro 
ocrd 
Vro 
rd 

RthO-c} 

TJmax 

Temperature coefficient of Vro 
Temperature coefficient of rd 
Threshold voltage at TJ = 25'C 
Dynamical resistance at TJ = 25'C and its 
dispersion (rd min, rd max) 
Junction to case thermal resistance 
and its dispersion RthO-c}mln , RthO-c}max}
max operating junction temperature 

*THE "APPLICATION" PARAMETERS ARE: 

lr Peak current through the diodes and its 
waveform. 

8 Dutycycle 
n Number of diodes 
Tc Case temperature and the dispersion Tc 

min (coldest case) and Tc max (hotest 
case) 

rt max Min and max values of the resistances of 
rt m1n wires and various connections. 

By solving electrical and thermal equations 
corresponding to the circuit of the fig.5 in the case 
of rectangular waveform , we find : 

-------------- J.V. ~~~;~~r::~~~ 3/7 

921 



APPLICATION NOTE 

With 

t:. VFt = (rT min+ rd min) IM- (rT max+ rd max) IM 
f:.VF2= Rth(~c)max(am+ard.IM).P1 
t:.Vps = (am+ a rd. IM). ( Tcmax- Tcmin) 
f:.VF4 = Rth(~c) min. (am+ a rd. IM'). P2 
f:. = 1 + Rth(~c)min( am+ rd.IM'] o .1M' 

Vmo IM+ rd min o IM ' 2 
Pt= 

p 

111.4. Information about of diodes parameters 
aTo and ard are given for some part numbers in the 
following table : 

BYV255 BYT60P BYW51 
-xxx •XXX •XXX 

am(-6 J -1.610"3 -1.610-3 -1.610"3 

a,dU~ J +2 10"6 +3 10"6 +16 1 o·6 

* Datasheet gtves Vm max (1 00 C) and rd 
max (100"C) 

with these values we can determine Vm(25"C) and 
rd max (25"C) : 

Vm (25"C) = Vm max (1 OO'C) - am x 75 

rd max (25"C) = rd max (1 OO"C)- am x 75 

* rd min and Rth o-c)m~n can be calculated by : 

rd min = k . rd max with k=0.75 

RthQ-c)min = k. RtiQ-c)max with k = 0.75 

• We recommande to take T Jmax = 11 o·c to 
increase the safety margin for parallel operation. 

IV- EXAMPLES OF APPLICATION 

IV.1. Example of rectifiers in discret package 
In this example we look for the maximum peak 
current IT versus VF that can flow in three 
BYV255 (n = 6) connected in parallel. 

The current is rectangular and we consider 3 
different duty cycles ( O= 0.3 O= 0.5 !i= 0. 7). 

As a good estimation, the conduction losses can 
be considered to be 95 % of the total losses 
( <i=0.95) 

Application data is 

Tcmax = ao·c 
Tcmin= 78"C 

p = 0.95 
rt max = 0.5 m n 
rt min = 0.4 m n 

Diodes data is 
From data sheet of BYV255 we get : 

RthQ-c)max = 0.4"C/W 
Rth(c) = 0.1"C/W 

Vm max = 0. 7 V (at 1 OO"C) 
rd max= 1.35m Ohms (at 1 OO"C) 

IF(RMS) = 150 A 

From the recommandations of § 3.4 we can 
calculate: 

RthQ-c) min = 0.3"C/W 
Vm at 25"C = 0.82 V 

rd max at 25'C= 1.20m n 
rd min at 25"C = 0.9m n 

Calculations : 

a) IMt 

In this example we have to take into account 
· Rth(c) because there are two diodes in the package. 

Thus: 

P p(TJmax-Tcmax) 
COND = Rth (j-c) + Rth (c) 

PcoND=57W 
The following table gives IMt value foro = 0.3 - 0.5 
- 0.7 (according to the relation (2) of page 3) 

ll IMt[A] 

0.3 196 

0.5 130 

0.7 97 

b)IM2 

I IF(RMS) 
M2= ...ffl 

The following table gives the IM2 limits for !i = 0.3-
0.5-0.7 

_40 __________________________ ~~~~;~~~::~ 
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8 IM2[A) 

0.3 274 

0.5 212 

0.7 179 

c) Results 

These two tables show that the IM current is 
imposed by thermal considerations (IM1 < 1M2). 

Using formulas (5) - (6) - (7) - (8) we can draw the 
Fig.5 : Peak current IT versus t:,. VF for different 
duty cycles with 3 BY255 in parallel 

1200 Total Current lr (A) 

r-- - _I _! I I_ 
r-- Duty Cycle = 0.3 

1000 

800 

600 

400 

200 

_ _ Duty Cylle ];:;-- r-~ 
.. --~--1---- -... "·J··J. .. --- -... .. r- Duty Cycle= 0.7 ". 

I I I I 
.... ... 

0 
0 1 0 20 30 40 50 60 70 80 90 1 00 

Delta VF (mV) 

curve Fig.5 IT versus t:,. VF for different duty cycles. 

IV.2 Example of double rectifiers 

In this example we consider a BYW51. The two 
diodes in the same package are connected in 
parallel. The current is rectangular with 8 = 0.5 . 
The commutation losses are negligible ( p = 1) 

Application data is : 

p = 1 

rr min = 0.5 mQ 

rr max = 0.5 mn 
Diode data: 

From data sheet of BYW51 we get 

Rth(J-c) = 2.5CN.J 

Rth(cJ = 0.1 CN.J 
Vro max= 0.66 V(at 1 DOC) 

rd max = 14 mn (at 100C) 

Fig.6 shows the total average current versus Tc. 
The flat part of the curves corresponds to the 
IF(RMSJ limitation and the other part corresponds to 
the thermal limitation. The calculation is done with 
t:,.VF= 30 mV. 

APPLICATION NOTE 

Fig.6 : IAv versus Tc for BYW51 double rectifier in 
parallel operation (8 = 0.5) 

30 Total Average Current l,v (A) 

25 IT I J 15~'C 
Jmax-

... ........ 
20 ... ... 

"" ... 
15 

TJmax = 110'C ', 
10 ... 

' 
0 
60 65 10 75 ao a5 90 95 100 1o5 110 115 120 125 

Tease (C) 

V -INFLUENCE OF THE WIRING 
RESISTANCE: rT 

When all diodes are connected through the same 
wiring resistance, the total current is better split 
into the circuitry. 

Fig. 7 shows the good influence of the wiring 
resistance when all diodes are connected through 
the same rT (Same conditions as BYV255 
example, with 8 = 0.5) 

Fig.7 : It versus t:,. VF for different resistances of 
connections. 
(Case of 3 BYV255 with 8 = 0.5) 

700 Total Current IT (A) 

600 

500 

400 

300 

200 

100 

0 

t:--...... --...... 
~ 

/ ...... 
/· .. v 

rr= 1m0 1/ 
r1 = o.smO V-

I 'rl= oio 

-r--r--... ... ... 

0 1 0 20 30 40 50 60 70 80 90 1 00 
Delta v. (mV) 

If diodes are connected through very different 
wiring resistance, the current imbalance can be 
important. 

Fig.8 shows rT influence for different values of rr 
tolerance. 

-------------- ~iii ~~~;n!~::~~~:: 
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APPLICATION NOTE 

Fig.B : It versus L1 VF for different wiring resistance 
dispersion. 
(Case of 3 BYV255 with 3 = 0.5) 

700 

600 

500 

400 

300 

200 

100 

Total Current IT (A) 

r-
~ --I-- i--... ~~ 

~ 
~ :;-r--... 

. . 'k::'· ... ~ ~ ~ ~ r-
f-- 0 rT = Om Q · · . . ~ o rT ,; 0.15m f . · · · · 

[ I o rT = o:3m Q 

r--f-. 
~~ 

~ 

· .. 

I I I 
0o 10 20 30 40 50 60 70 80 90 100 

Delta v. (mV) 

Particular care must be taken to connect several 
diodes in parallel. The assembly must be as 
symetrical as possible in order to reduce variation 
of rT from one rectifier to another (see Fig.9). In the 
same way it is necessary to mount the packages 
on a single and efficient heat sink in order to 
reduce the variation of the case temperatures. 

Fig.9 :Assembly of 2 ISOTOP packages : 
(B) configuration provides a better balance of stray 
resistances 

VI· COMMENTS ABOUT L1VF 
IN MANUFACTURING 

Vl.1 Double rectifiers (*) (2 diodes in the same 
package): 

These devices house 2 silicon dice coming from 
the same wafer and the dispersion is low : 

90% of the production offers a L1VF lower than 30 
mV. 

Vl.2 Rectifiers in separate packages: (or discrete) 

In this case the dispersion is more important and 
when a L1 VF lower than 100 mV is needed in the 
application, a screening is necessary. 

VII • CONCLUSION 

Ultra fast rectifiers and power schottky diodes can 
be easily connected in parallel to provide a reliable 
high current device if a few simple rules are 
applied. 

This paper shows how we can calculate, for a 
given application, the maximum value of the 
forward voltage drop variation (L1VF) which 
guarantees that each diode will operate always 
below its maximum ratings. 

This calculation takes into account the dispersion 
of the diode parameters (given by the 
manufacturer) and the electrical and thermal 
characteristics of the circuit. 

Thus, it is possible to know if a special selection in 
term of VF is needed or if the number of diodes 
connected in parallel is large enough to allow the 
use of standard parts without risk of overcurrent for 
one of the rectifiers. 

(*) BYT261 · BYV255- BYW51, ... etc 

_61_7 _____________ I..W. ~~~~m~.~:"~~ 
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APPLICATION NOTE 

ANNEX 

A- TRIANGULAR WAVEFORM 

0 02 01!2 
- Vm ( 3 ) + { ( Vro . 2 ) + 4 . PcOND . rd. 3 1 

IMt= 
( 213). rd. o 

I IF(RMS)-./3 
M2= 0 

With 
I':J. VFr = ( rr min+ rd min ) . IM- ( rr max+ rd max) . IM' 
I':J.Vp2 = Rth(~c)max(am+ard.IM).P1 
I':J.Vp3 = (am+ard.IM).(Tcmax-TCmin) 
!':J.Vp4 = Rth(~c)min.(am+ard.IM').P2 
I':J. = 1 + Rth(~c)mm (am+ rd .IM'] ( o/2) .IM' 

Pr= 
Vro ( o/2) . IM + (d min ( o/ 3) . IM 2 

IM' = lr- IM 
n- 1 

p 

8- SINUSOIDAL WAVEFORM 

0 0 2 112 -2Vro(-)+{(2Vro.-) + 2.PcoNo .o.rd 1 
IMt = ____ 1t ______ _c1t----=---------

rd. o 

1M2= IF( RMS). ( {27 0) 

With 
I':J. VFr = ( rr min+ rd min ) . IM- ( rr max+ rd max) . IM' 
I':J.Vp2 = Rth(~c)max(am+ard.IM).P1 
!':J.Vp3 = (am+ a rd. IM). ( Tcmax- Tcmin) 
I':J.VF4 = Rth(~c) min. (am+ a rd. IM'). P2 
I':J. = 1 + Rth(~c)min[ aro+ rd .1M'] ( 0/1t). IM' 

Pr= 
2 Vm( 0/1t) .1M+ fdmin( o/3). 1M 2 

IM' = !r-IM 
n- 1 

p 

717 
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APPLICATION NOTE 

TV AND MONITORS : 
CHOICE OF DIODE FOR A HORIZONTAL DEFLECTION 

I - INTRODUCTION 

The purpose of this note is to review the operation 
of the basic horizontal deflection circuit, to do an 
analysis of the different losses in the damper 
diode, and to suggest criteria for choosing 
between the DTV32-1500A and DTV32-1500B for 
a given application. 

II - BEHAVIOUR OF THE BASIC HORIZONTAL 
DEFLECTION CIRCUIT 

The basic horizontal deflection circuit is shown in 
Fig.1 

Fig.1 : Basic horizontal deflection circuit 

T 

lr lo lc 

The current and voltage waveforms in the circuit 
are shown in Fig.2 

At t =to the transistor starts to turn ON. The current 
in the line yoke and in the transistor is given by 

I I Vo.t 
T(f)= L(t)=L 

The voltage Vr across the diode is equal to the 
VcEsat of the transistor. The damper diode is 
blocked. 

At t = t1 the transistor starts to turn OFF, the circuit 
becomes resonant (Vo . L . C). The current in the 
line decreases from lp to -lp and an overvoltage 
(VFP) appears across the diode. 

AN600/1092 

B. Rivet 

Fig.2 : Wavesforms in the basic horizontal deflec
tion circuit 

::v 
~. 

to t1 t 2 · t0 +T 

:~~f----·....LT-+\---1-: ______ , t 

lp_. . .. :\J 

At t = t2 the voltage Vr across the diode becomes 
negative and the damper diode conducts. The 
current in the diode and in the line Yoke is then : 

I o(f)=-1 L(f) = lp- Vo.t 
L 

At t =to + T a new cycle starts 

1/7 
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APPLICATION NOTE 

Ill· ANALYSIS OF THE POWER LOSSES IN THE 
DAMPER DIODE 

a) Conduction losses : PcoNo 

The current in the damper diode is triangular Fig.3 

Fig.3 : Current in the damper diode 

lo 

lp 

T 

The conduction losses are given by : 

PcoND = Vm. IF(AV) + rd IF2(RMS) 

with 

and 

t~o 
I ~(RMS)= -3-

Example : With a DTV32-1500 A 

Vm = 1 V 
rd= 25 mo 
and 
lp=6A 
8 = 0.45 

We find PcoNo = 1.5 W 

b) Switch ON losses : PoN 

When the diode switches ON (t=t2 Fig.2), the 
current in it increases from 0 to lp with an high 
diF/dt ( BOA/f!S). This current variation results in an 
overvoltage across the diode (VFP) and switch ON 
losses. 

Fig.4 shows the oscillogram of the current and the 
voltage across the damper diode when it is 
switched ON. 

Fig.4 : Current and voltage in the damper diode at 
switch ON 

10V/div 
1A/div 

50ns/div 

7 
I 

I 
OV 
OA 

I / 
/ 

__....-

"'>< 
L ~ ---r- -

PoN is calculated with the oscillogram of Fig.4 and 
the following formula : 

fltr 
Po~t VF. IFdt 

0 
ttr is the time during which the voltage accross the 
diode increases from OV to VFP and then 
decreases from VFP to VFR = 2V 

Example: With a DTV32-1500B 
and 
Tj = 100'C 
diF/dt = BOA/f!S 
VFP = 42V 
f= 32kHz 
lp =6A 

We find: PoN = 1 W 

c)Switch OFF losses : PoFF 

When the switching frequency of the horizontal 
deflection circuit is low (40kHz), PoFF is negligible. 
The diode disposes of all its stored charge with a 
low voltage across it (VcEsat). At high frequencies 
there is insufficient time to complete this discharge 
during the conduction time of the transistor. In this 
case, when the transistor switches off, a current 
appears in the diode (at t=t1 Fig.2) and the voltage 
reaches a high value (600V) resulting in 
switch-OFF losses (Fig.5) 

_21_7 _________________________ ~~~~~~&~:~~ 
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Fig.S : Current and voltage in the damper diode at 
switch OFF (f = 70kHz) 

OA 
200 mA/DIV 

\ .// 
OV )/ 

200 V/DIV 

250 ns/DIV 

Example : With a DTV32-1500A 
and P = 6A 
f =70kHz 
Tj =80'C 
trr = 210 ns 

/_ 
-., 

I 
-

(Tj = 25C IF= 1A VR = 30V diF/dt = -50A!s) 
PoFF is estimated at PoFF = 0.9 W 

This estimate has been made by measurements 
on the board whose circuit diagram is given in ap
pendix A. 

1IV- CHOICE BETWEEN THE DTV32-1500A AND 
THE DTV32-1500B FOR A GIVEN 
APPLICATION 

SGS THOMSON offers two high voltage damper 
diodes :the DTV32- 1500A and the DTV32-1500B. 
The principal characteristics of these two diodes 
are given in the following table : 

: Principal characteristics of the DTVV32-
1500A and the DTV32-1500B 

Parameters DTV32-1500A DTV32-15008 

VTO max 1 v 1.2 v 
rd max 25mQ 34mQ 

VFP 80 A/J.IS 30V 39V 
typ VFR = 2 v 
ltr typ 500 ns 600 ns 

lrr 25'C 250 ns 130 ns 
IF= 1A 

VR=30V 
-50 A!J.IS 

typ 

APPLICATION NOTE 

Figs:?- 9 show the total loss (Pr = PcoND + PoN + 
PoFF) in the damper diodes A and B versus 
frequency, for different currents lp and different 
junction temperatures. 

These curves have the same forms for the different 
junction temperatures (80'C- 1 oo·c- 120'C) 

For the lower frequencies ( < 55 kHz) total losses 
are greater in the DTV32-1500B. In this area 
conduction and switch ON losses are 
predominant. For the high frequencies ( > 65 kHz) 
total losses become greater in the DTV32-1500A 
(switch OFF losses are more significant in this 
diode). This difference in high- frequency losses 
between the two devices also increases with 
temperature. 
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Fig.6 : Comparison type "A" and type "B" at Tj = SOOC 
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Fig.7 : Comparison type "A" and type "B" at Tj = 1 oo·c 
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Fig.8 : Comparison type "A" and type "B" at Tj = 120°C 
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V • CONCLUSION 

SGS-THOMSON offers two Damper diodes to 
cover the need in horizontal deflection circuit for 
televisions and monitors. The operating frequency 
determines the choice of damper diode. For 
frequencies below 55 kHz the DTV32-1500A is 
preferable while above 65 kHz the DTV32-1500B 
is the better choice. 

APPENDIX A 
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NEW HIGH VOLTAGE ULTRA-FAST DIODES: 
THE TURBOSWITCH™ A and B SERIES 

In today·s power converter, the commutation 
speed of the transistor and the operating 
frequencies are higher and higher. 

Fast diodes used for freewheel, snubber, and 
rectifier functions become one of the main causes 
of the power losses. In the range of 600V-1200V, 
SGS THOMSON has developed a new family of 
ultrafast diodes. 

Taking into account these new constraints which 
are different from one application to another, 
SGS-THOMSON proposes two series : 
TURBOSWITCH "A" and TURBOSWITCH "B". 

The specific characteristics of these two series 
offer to the designer a double choice, allowing him 
to use the best diode in this application. 

I. INTRODUCTION 

The choice of the optimum diode for a given 
application depends on the estimation of the power 
losses generated by the diode. This note explains 
how to calculate the different losses with 
information given in the datasheet and shows the 
difference between TURBOSWITCH"A" and 
TURBOSWITCH"B" and their respective 
advantages. 

II. LOSSES CALCULATION 

11.1 Conduction losses 

Conduction losses are estimated with the classical 
formula: 

Peon= Vto IF(AV) + rd 12F(RMS) 

Vto 
rd 
IF(AV) 
IF(RMS) 

: Threshold voltage (Fig.1) 
: Dynamical resistance (Fig.1) 
:Average current 
: RMS current 

TM : TURBOSWITCH is a trademark of 
SGS-THOMSON Microelectronics 

AN601/0193 

B. Rivet 

Fig.1 : Approximation of the forward characteristic 

11.2. Turn on losses 

When the diode turns ON, the voltage across the 
diode increases to VFP (Peak forward voltage) 
before it decreases to 1.1 VF at the time tFR 
(Forward recovery time) (Fig.2). 

Fig.2 : Turn ON waveforms 

L_ ______________ _.t 
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Turn ON losses can be approximated by the 
following formula : 

Pon = 0.4 (VFP- VF) X tFR X IF X f 

Where f is the operating frequency : 

VFP and tFR depend on (diFidt)ON and IF. Curves in 
the datasheet giving VFP and tFR versus (diFidt)ON 
allow the estimation of Pon for each application. 

Example: 
IF =8A 
(diFidt)ON = 64AI!ls 
f =100kHz 
With an STTA806D 
(TURBOSWITCH A, 8 A I 600 VI T0220AC) 

in these conditions 
VFP(max) = 1 OV 
tFR(max) = 500ns 
Pon = 1.4 W 

11.3. Turn-on losses 

Turn-off losses are studied in the case of a 
freewheel function where the switch is a MOS 
transistor (Fig.3). 

Fig.3 : Basic circuit with freewheel diode 

Vaa 

IL = Load current 
IRM =Maximum reverse recovery current of the 
freewheel diode D 

The typical waveform of the current and the 
voltage when the transistor switches ON and the 
diode switches OFF is shown in Fig.4 in the case 
where the stray inductance is low(< 50 nH ). 

Fig.4 : Current and voltage waveforms of a free
wheel diode at turn-OFF and the associated tran
sistor at turn-ON 

v 

TRANSISTOR 

S:tblta 

: tb 
' ' .......... DIODE 
' ' ' ' 

IRM Vaa 

The turn-OFF losses in the diode can be calculated 
by: 

p Vaa.IRM 2 .S.f 
OFF= 6 (dfFidt)OFF 

11.4. Transistor losses due to the diode 

When the diode switches OFF, the recovery 
current flows in the transistor which induces 
turn-ON losses in the transistor. The turn-ON 
losses in the transistor due to the diode can be 
estimated by : 

p ( Vaa.IRM 2 (3+2S) f Vaa.IRM·h (S+2) f 
ON tl)= 6 (dfF/dt)OFF 2(d/Ffdt) OFF 

Turn-ON losses in the transistor are generally 
much higher than turn-OFF losses in the diode. 

These two formulas include IRM and S parameters 
which characterize the turn ON behaviour. These 
parameters depend on the (diFidt)OFF. 

_21_4 _________________________ ~~~~;~~::~~ 
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In the datasheet, curves giving IRM and S versus 
(diFidt)OFF allow to calculate these losses for a 
given application. 

Example: 
Vaa =400V 
f =30kHz 
IL = 12 A 
(diFidt)OFF = -500AI!ls 
Tj = 125"C 
with a STT A 12060 
(TURBOSWITCH"A", 12 A I 600 VI T0220AC) 

we find: 
Poff = 0.43 W 
Pon(tr) = 9.5 W 

Ill. COMPARISON BETWEEN TURBOSWITCH 
"A" AND TURBOSWITCH "B" 

111.1. Difference between characteristics 

The design of a fast rectifier is known to be the 
result of a trade-off for a given reverse voltage, and 
the compromise can be explained in the fig.5. 

Fig.5 : Compromise between IRM and VF for a 
given reverse voltage 

a:::::> lAM SWITCHING LOSSES 

""' ""' INCREASING 

THE SPEED 

OF A RECTIFIER 

VF CONDUCTION LOSSES 

a:::::> / / 

For the diode of the family "A", the compromise VF 
- IRM has been chosen to reduce the total losses in 
both the diode and the companion transistor in a 
freewheel configuration. 

On the other hand, the compromise of the family 
"B" has been chosen to minimize the conduction 
losses. 

Table in Fig.6 summarizes the main characteristics 
of a STT A806D 
(TURBOSWITCH"A", 8 A I 600V I T0220AC) 
and a STTB806D 
(TURBOWSITCH"B", 8 A I 600V I T0220AC) 

APPLICATION NOTE 

Fig.6: Main characteristics of a STTA806D and a 
STTB806D 

TYPE (diF/dt)OFF IF=BA (diF/dt)ON 
= 500 A!JlS Tj= = 64 A/JlS 

IF=BA 125"C Tj =25"C 
Tj = 125"C 

IRM s VF VFP IFR 

typ typ max max max 

STIA806D 14A 0.45 1.5V 10V 500 ns 

STIB806D 28A 0.79 1.3V 8V 500 ns 

Data in this table show that conduction losses and 
switch-ON losses will be lower in a 
TURBOSWITCH "B" while switch-OFF losses will 
be lower in a TURBOSWICH "A". 

The oscillogram in Fig.? shows the current in a 
STTA806D and in a STTB806D when the 
diodes switch-OFF in the following conditions : 

VR =350V 
(diFidt)OFF = -300 Al!lS 
Tj = 100"C 
IF = 12A 

Fig.?: Switch-OFF oscillogram of STTA806D and 
STTB806D 

SA/DIV 

sons/DIV 

OA 

1---" r-.. 

\ I v 
r\ I 

This oscillogram shows that the IRM value is 
approximately two times lower with a STTA 12060, 
and that STTB1206D is a very soft diode. 

111.2. Application examples 

Example 1 : In this example, a comparison of the 
loss differences is done in a freewheel application 
where the current in the diode is rectangular. The 
main parameters are : 

Peak current 
IM = 12 A 
Vaa =400V 

-------------- J::;i ~~~;~~::1!~~ 3/4 
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Duty cycle: li = 0.6 
(liiF/dt)ON= 200 A!JlS 
(diF/dt)OFF= 500 AI!!S 
Tj = 125"C 
f=30 kHz 

In these conditions the reverse recovery 
characteristics of the diodes are given in fig. 7 : 
The losses of the table fig.8 are calculated by 

Fig.? : Reverse recovery characteristics of 
STTA1206D and STTB1206D with the conditions 
of the example 1 

TYPE IRM s 
STTA1206D 16A 0.42 

STTB1206D 30A 0.90 

using relations given in part 2. 
In this type of application, the TURBOSWITCH "A" 
Fig.8 : Comparison between STTB1206D and 
STT A 12060 in a freewheel diode function 

TYPE Con- Switch Switch Tran- Total 
duction ON OFF sistor losses 
losses losses losses losses 

STTA1206D 9W 0.1W 0.43W 9.5W 19W 

STTB1206D 7.8W 0.07W 3.2W 29.8W 40.9W 

is obviously the better choice. 

Example 2 : In this example, the diode is used 
as a rectifier diode with the following conditions : 

IF= 12 A 
(diF/dt)ON = (diF/dt)OFF = 100 A!JlS 
Vaa=350V 
Tj = 125"C 
li= 0.8 
f=20 kHz 

The estimated losses are summarized in the table 
fig.9 

Fig.9 : Comparison between STTA1206D an 
STTB1206D in a rectifier function 

TYPE Conduc- Switch Switch Total 
lion ON OFF losses 

losses losses losses 

STTA1206D 14.4W negligible 0.2W 14.6W 

STTB1206D 12.4W negligible 1W 13.4W 

In this application, we have to take into account the 
leakage inductance and the fact that a very soft 
diode is required to limit the overvoltage. The total 
losses are 10% lower with the STTB1206D, 
therefore the TURBOSWITCH "B" is the best 
choice. 

IV. CONCLUSION 

This note shows how to calculate the different 
losses due to the diodes in basic power switching 
circuits. These calculations can be done by using 
the parameters given in the datasheet of the 
TURBOSWITCH "A" and the TURBOSWITCH "8". 

In most of cases, it is easy to choose between the 
"A" type and the "B" type. 

The "A" type is very efficient in freewheel diode 
applications with high frequencies (f > 10 kHz). 
The "B" type is better when conduction losses are 
predominant like in the case of the power factor 
corrector circuit in discontinuous mode (low 
(diF/dt)OFF), or for applications where very high 
soft recovery behaviour is required (commutation 
with series inductances, for example). 

_41_4 _____________ /:..V. ~~~;1J!~:oo~l: 
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MODELLING PARALLEL OPERATION OF 
POWER RECTIFIERS WITH PSPICE 

I • INTRODUCTION 

The behaviour of semiconductor components is 
always linked with the junction temperature. 

This is the case, for example, in current-sharing 
between diodes connected in parallel. The current 
in each diode depends on the forward 
characteristic but also on the junction temperature. 

This study describes thermal and electrical 
modelling of diodes connected in parallel. It allows 
the variation in current and junction temperature of 
each diode to be visualized between turn on and 
the equilibrium state. 

II • ELECTRICAL AND THERMAL MODELLING 
OF A DIODE 

The forward characteristic of a diode is modelled 
by a threshold voltage Vro in series with a dynamic 
resistance rd. These two parameters depend on 
the junction temperature of the diodes. Vro has a 
negative temperature coefficient"" TO and rd have 
a positive temperature coefficent"" rd. 

One way to simulate the operation of such a device 
is to split the model into 2 different circuits : one 
"electrical" model and one "thermal" model. 

The electrical and thermal models of a diode are 
shown in fig.1. 

The thermal model is represented by electrical 
components. 

AN602/0193 

B. Rivet 

Fig.1 : Electrical and thermal models of a diode 

a : Electrical model 
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b :Thermal model 
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THE ELECTRICAL PARAMETERS ARE : 

Vm1 Threshold voltage at Tj = 25'C 

EVTo1 : Threshold voltage versus junction 
temperature 

EVTo1 = ocTO (Tj-Tamb) 
= ocTO (V(5)- V(S)) 

rd1 Dynamic resistance at Tj =25'C 

srd1 Dynamic resistance versus 
temperature 
srd1 = oc rd1 (Tj- Tamb) 
= oc rd1 (V(5) - V(S)) 

VF Instantaneous forward voltage 
across the diode 

IF Instantaneous forward current in 
the diode 

THETHERMALPARAMETERSARE: 

GP 

Rth(j-c) 

Cth(j-c) 

Generator current representing the 
instantaneous power dissipated in the 
diode. 
GP = VFX IF 

Resistor representing the junction to 
case thermal resistance 

Capacitor representing the junction to 
case thermal capacitance 

Rth(c-a) Resistor representing the case to 
ambient thermal capacitance 

Cth(c-a) Capacitor representing the case to 
ambient thermal capacitance 

VTamb Voltage generator representing the 
ambient temperature 

VTamb = Tamb- 25'C 

VT25 Voltage generator representing the 
25'C temperature 

Ill - MODELLING OF SEVERAL DIODES IN 
PARALLEL 

See the application note : "Parallel operation of 
power rectifiers" (B.RIVET) for the qualitative 
analysis. In this note the acceptable difference 
between forward voltage drops ( !J. VF) is calculated 
so that the diodes can be safely connected in 
parallel. 

The modelling will be based on the worst case 
situation. Suppose D1 has the lowest VTo and rd 
and the highest RthU-c) so that this diode supports 
the highest current. The diode D2 and D3 have the 
same characteristics (maximum VTo and rd, 
minimum RthU-c)). 

The electrical and thermal models are shown in 
Fig.2. 

Fig.2a :Thermal model of 3 rectifiers in parallel 

01 02 03 

Fig.2b : Electrical model of 3 rectifiers in parallel 

D1 D2 

The modelling of several diodes in parallel will be 
treated with an example. Consider three BYV255 
in parallel. The total current IT is rectangular with a 
duty cycle equal to 0.5, a peak current of 300 A and 
a frequency of 1 00 HZ. 
In this example the following values have been 
taken. 

rd1 = 1.2 mQ 
rd2 = rd3 = 0.9 mQ 

VT01 = 0.82 V 
ocTO= -1.6 X 10"3 V/'C 
oc rd = 2.1 o·6n/'C 
Rth(j-c)1 = 0.4'C/W 
Rth(j-c)2 = Rth(j-c)3 = 0.3'C/W 

Their calculation is explained in the previously 
mentioned application note. 

Cth(j-c)1, Cth(j-c)2, Cth(j-c)3, Cth(j-c) are not very 
important parameters; they influence only the 
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transient behaviour of the circuit and not the 
equilibrium state. 

In the example Cth(j-c)1 = Cth(j-c)2 = Cth(j-c)3 = 
Cth(c-a) = 1 sW/"C has been assumed. 

The simulation has been done with 1'1 VF = 80 mV 

Consider 
L'1F ~ 1'1 VTo so VTo2 = VTo3 = VTo1 + 1'1 VF = 0.9V 

In the electrical modelling of the diode 02 and 03, 
components g02, g03 have been added. Their 
characteristic is drawn in Fig.3 

Fig.3 :Characteristic of g02 and g03 

B(0.1V,200A) ---~·J.. 

r = O.Smohm ... ----+1 

A(- 500C,-1mA) 

~ v 
-

These auxiliary components are needed to avoid a 
current flow in the diodes when the current IT is 
equal to zero. When the diodes conduct, these 
components are equivalent to the resistance of 
0.5mQ. 

To take these resistances into account, make rd2 = 
rd3 = 0.4mQ 

The PSPICE description of this circuit is given in 
the appendix. 

Fig.4 and 5 show the results of the simulation. 
These curves represent the variations of the 
current in 01 and 02 (fig.4) and the junction 
temperatures Tj1 and Tj2 (fig.5) 

At t = Os Tj1 = Tj2 = Tamb = 40"C : the current is 
higher in 01 than in 02 so Tj1 will increase more 
quickly than Tj2 and the difference between IF1 
and IF2 will increase also. 

When the equilibrium state is reached this 
difference becomes constant. 

. If the frequency and the thermal capacitor are high 
the simulation time needed to reach the 
equilibrium state is long. So to reduce this time the· 
Cth values can be decreased (This change will 
affect only the transient behaviour). 

APPLICATION NOTE 

IV· CONCLUSION 

A very flexible analysis of operation of several 
rectifiers in parallel can be done easily by using 
simulation on PSPICE. Because of the importance 
of the thermal effect on the various parameters of 
each diode we have design 2 models operating 
simultaneously. The first circuit calculates the 
electrical parameters while the second monitors 
the junction temperature. 

One example of calculation with 3 diodes in 
parallel has shown how the curves of the currents 
and the junction temperatures can be obtained. 

This double model is very powerful. The designer 
can add other diodes, insert wiring resistance, 
change the current waveform and also the cooling 
characteristic of the design. 
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Fig.4: Variation of the current in 01 (IR01) and in 02 (IR02) versus time 
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100A 
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Fig.5: Variation of the junction temperature of the diode 01 (V(8)) and 02 (V(9)) versus time 
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APPENDIX 

DIODES-PARALLEL 

11 1 0 PULSE50 -300 0 0 0 5m 1Om) 
RD11 2 .9m 
SRD1 2 3 8 445 SMOD 
EVT01 3 4 VALUE={-0.0016*V(8,445)} 
VT01 400.82 
RD21 50.7m 
SRD2 5 6 9 445 SMOD 
EVT02 6 7 VALUE={-0.0016*V(9,445)} 
VT02 720 0.9 
GD2 20 0 TABLE {V(20)} = 
+ (-500,-0.001) (0.0) (0.1 ,200) 
RD31105 0.7m 
SRD3 105 1 06 1 09 445 SMOD 
EVT03 106107 VALUE={-0.0016*V(109,445)} 
VT03107120 0.9 
GR3 120 0 TABLE {V(120)} = 
+ (-500,-0.001) (0,0) (0.1 ,200) 
GP1 8 0 VALUE={-V(1 ,O)*V(1 ,2)*1111.11} 
RTHJC1 8 10 .4 
CTHJC1 8101 
GP2 9 0 VALUE={-V(1 ,O)*V(1 ,5)*1428.57} 
RTHJC2 9 1 0 .3 
CHTJC2 9101 
GP3 109 0 VALUE={-V(1,0)*V(1,105)*1428.57} 
RTHJC3 1 09 1 0 .3 
CTHJC310910 1 
RTHCA 1 0 444 .3 
CTHCA 1 0 444 1 
VTAMB 444 445 15 
VT254450 25 
MODEL SMOD VSWITCH 
(RON=0.0006 ROFF=0.00001 VON=250 
VOFF=25) 
tran 1 OO.OOOu 1.2 0 0 ; *ipsp* 
END 

APPLICATION NOTE 
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APPLICATION NOTE 

TURBOSWITCH TM IN A PFC BOOST CONVERTER 

1.1NTRODUCTION 

SGS-THOMSON offers two families of 600V 
ultrafast diodes ( TURBOSWITCH"A" and "B") 
having different compromises between the forward 
characteristics and the reverse recovery 
characteristics. 

This paper explains why TURBOSWITCH"B" is a 
suitable family for PFC boost converters working in 
discontinuous mode, and why the 
TURBOSWITCH"A" should be used for PFC's 
working in continuous mode. 

In this kind of application, the main concern for the 
designer is to evaluate the power losses. For that, 
SGS-THOMSON proposes a very powerful tool. A 
program has been developed in order to calculate 
the losses in the diode and in the transistor in a PFC 
working in continuous mode at a constant 
frequency. This application note describes how the 
calculations are performed. This software 
determines clearly that there is an optimum 
MOSFET turn on di/dt to increase the efficiency of 
the design and reduce EM I. 
Fig.1 : Boost PFC converter notations 

B. Rivet 

2.PARAMETERS DEFINITION 

The basic circuit of the fig.1 shows the current, 
voltage and frequencies notations used in this 
paper. 

List of the parameters : 
Vm mains voltage 
VM peak value of the mains voltage 
IL current in the coil 
lo current in the diode 
lr current in the transistor 
lp peak current in the coil 
lio duty cycle of the diode 
Fe switching frequency 
Vo output voltage 
F mains frequency 

_j 1 
T Tlvo vcr~9 
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3. TURBOSWITCH IN A PFC BOOST 
CONVERTER WORKING IN DISCONTINUOUS 
MODE 

The discontinuous mode is used for power below 
200-300W. In this mode, the current in the diode 
before reaching zero A decreases very slowly (less 
than 1A/j.t5). The slope is fixed by the coil and is 
equal to (Vm - Vo}/L. The low value of this slope 
generates low values of reverse recovery current 
(IRM} and therefore low switch-off losses. For this 
reason the forward voltage (VF} of the diode 
becomes the most important parameter. The best 
choice is to use a TURBOSWITCH"B" 1-2A/600V. 

The major part of the losses is the conduction 
losses (Pcond}. They can be calculated with a good 
approximation by : 

Pcond = VF (IF(AV)} x IF(AV) 
The average current in the diode is equal to the 
output power (POUT} divided by the output voltage 
Vo: 

IF(AV) =Pour I Vo 

4.TURBOSWITCH IN PFC BOOST CONVERTER 
WORKING IN CONTINUOUS MODE 

In continuous mode (output power higher than 
200-300W} the current in the diode decreases very 
quickly. The (diF/dt}oFF of the diode is fixed by the 
MOS transistor control and is equal to a few 
hundred A/!15 ( (diF/dt}oFF of the diode is equal to the 
(diF/dt}oN of the transistor}. 
The reverse recovery current of the diode when the 
transistor switches on flows in the transistor and 
generates high turn-on losses in the transistor. For 
this reason the most important parameter of the 
diode is the IRM. 

The TURBOSWITCH"A" family represents the 
optimum in term of VFIIRM compromise for this type 
of application and is recommended. 

The calculations of the average current, RMS 
current and power losses in the diode and in the 
transistor are very complex. This is why 
SGS-THOMSON has developed a software which 
performs calculations and proposes the best 
TURBOSWITCH for the application. The boost 
converter is assumed to work in a continuous mode 
and at a constant frequency. This development tool, 
the PFC diskette, is available in a 5 1/4 inches 
format. The following paragraph explains how the 
calculations are performed. 

4.1. Results concerning the diode 

4.1.1. Conduction losses 

The current waveform in the diode is a succession 
of trapezoids. The duty cycle Bon and the amplitude 
of the latter are varying as a function of the input 
mains voltage. 

The fig.2 shows the current in the diode between 
the time nTc and (n+ 1 }Tc. 
Fig.2 : Current in the diode between nTc and 
(n+1}Tc 
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________________ _,:: --~- ID 
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IL = In= lp sin ( 2 II (n+ 1) Tc ) 
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Bon 
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Average current and RMS current in the diode 

The program calculates the average and RMS 
current in the diode with the iterative formulae : 

N-1 

ID{AV) = ~ L [ ~ Tif Bon (2n+2-lln)+BTcllon] 
f'FO 

N-1 11.! 

ID{RMS)=[~ ~(Cn+Dn)] 

_21_6 _____________ LV. ~~~~n-~~~00~~ 
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with: 

A= Vmn- Vo 
L 

N=_I_ 
2Tc 

Son 
B=ln-A(n+1- 2 )Tc 

A2 3 2 Cn=---s- Tc Son[3(n(n+2-Son)+1-Son)+Son ] 

Dn= ABTc 2 Son (2n+ 2- Son)+ 8 2 Tc8on 

Conduction losses in the diode 

The conduction losses in the diode are calculated 
with the maximum value of Vro and Rd 
(respectively the threshold voltage and the dynamic 
resistance of the forward characteristic). It must be 
pointed out that these power losses correspond to 
a worst case situation. 

Pcond = Vro lo(AV) + Rd lo(RMS)2 

4.1.2.Turn-on losses in the diode 

These losses are estimated with the formula 

PaN= 0.4 (VFP-VF)IF. tFR. F 

VFP : Peak forward voltage 

tFR :forward recovery time 

This formula provides only an estimate, which is 
sufficient because turn ON losses are low with 
regard to conduction losses. The program 
interpolates data of the curve VFP and tFR versus 
(diF/dt)oNofthe diode(Fig 3). These data have been 
stored on the disk for each part number. 

Fig.3 : VFP versus diF/dt. 
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APPLICATION NOTE 

Fig.3 Bis : tFR versus diF/dt. 
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4.1.3.Turn-off losses in the diode 

The fig.4 shows the theorical waveform of the 
current and the voltage when the diode switches off. 

Fig.4 : Current and voltage waveform during 
diodes switch OFF 

In = IF= IL (diF/dt)OFF of the diode 
-------------------, / 

\ S=ta/tb 
V ta tb 

In a PFC working in a continuous mode, the 
(diFidt)oFF of the diode is fixed. But current 
(IF= IL) acts as a function of the time,as do the 
softness factors and the current IRM (Fig.S). 

These data were also stored for each individual part 
number. 

N-1 2 
PoFF= .!_ Vo IRMn Sn 

T L 3 ( diFI dt) OFF 
n=o 

IRMn and Sn are respectively the reverse current 
and softness factor corresponding to the 
(diF/dt)oFF of the application and at the time nTC 
when 

--------------LU ~~~~m~::~~n 3/6 
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APPLICATION NOTE 

IF I I ( . 2 I1 (n + 1 ) Tc) = n= p sm T 

These losses are calculated with data (8, IRM) at 
90% confidence. 

Fig.5 : IRM and S versus diF/dt. 
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4.1.4.Turn-on losses in the transistor due to the 
diode 

When the transistor turns on the reverse recovery 
current flows in the transistor (Fig.6) 

Turn-on losses in the transistor due to the diode 
are calculated with the same data as the turn-off 
losses in the diode. 
The formula used is : 

N-1 
Vo" PoN=2T L.. ( Mn+ Gn) 

11=0 

with: 2 
Mn = IRMn ( 3 + 2 Sn) 

6 ( dip/dt) OFF 

Gn = In IRMn ( 2 + Sn) 
2 ( dip/ dt) OFF 

Fig.6 : Current and voltage waveform during tran
sistor turn-on. 
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4.1.5. Junction temperature of the diode 

S factor and IRM depend on the temperature 
(Fig. 7). This program takes into account these 
variations to calculate the junction temperature. 
Two options are available : 

Enter Tease (case temperature) or, Enter Tamb 
(ambient temperature) and Rth (c-a) (case ambient 
thermal resistance). 

Fig 7 : Relative variation of dynamic parameters 
versus junction temperature 
(STTA806D) 
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4.2.Results concerning the transistor 

4.2.1.Conduction losses 

The current waveform in the transistor is also a 
succession of N trapezoids and the duty cycle of the 
transistor, and the amplitude of which varies as a 
function of the input main voltage. Fig.8 shows the 
current in the transistor between the time nTc and 
(n+1)Tc. 

_41_6 _____________ J:.U ~~~;m~v~:~~~lt 
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Fig.S : Current in the transistor betweenTc and 
(n+1)Tc 
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The program calculates the average and RMS 
current in the transistor with the formulae. 

I 2 ~1 [A((n+1-15on)2-n2)Tcf L] 
T(AV)= T L... 2 + n 

""'0 

N-1 1;2 

lr(RMS)=[~ E [ln+Jn]] 

with: 

A= Vmn 
L 

B= lrr-1- A(2n+~-l5on J Tc 

Ln =BTC(1-15on) 

A2 
ln3Tc 3((n+1-15on) 3-n 3) 

Jn = ABTcf((n+1-15on)2-if)+ B 2Tc (1-Son) 

Conduction losses 

We have: 

APPLICATION NOTE 

Pcond = rdsoN IT(RMs)2 

rdsoN : rdsoN of the transistor 

4.2.2.Total turn-on losses in the transistor 

The principle of the calculation is the same as the 
calculation of turn-off losses in the diode. 

The formula used is : 

N-1 
2Vo 

PaN( TR) =T L[ Kn!(diFidf)oFF] 
""'0 

with: 

~ (ln+IRMn)2 S IRMn 2 S IRMn In 
n= 2 + n-3-+ n-2-

5. EXAMPLE OF SIMULATION 

Data entered in the software : 

Diode: STTA2006P 

(diF/dt)OFF of the diode= 500NJ.LS 
(di/dt)oN of the diode= 500NJ.LS 
F 50Hz 
Fe 50 OOOHZ 
VM 300V 
Vo 400V 
L 100J.LH 
lp 20A 
RdsoN 0.1Q 
Tease 60°C 

Results 

Diode results 

ID(AV) 
ID(RMS) 
PoN 
PoFF 
Pcond 
Tj 
PoN TR(O) 

7.5A 
11.8A 
0.5W 
1W 
11W 
76°C 
18.6W 

Transistor results 

IT(AV) 5.2A 
IT(RMS) 9.1 A 
PoN(TR) 22.6W 
Pcond(T R) 8.3W 

-------------------------- ~~~~~~g::9~ _________________ 516 
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APPLICATION NOTE 

6. OPTIMUM MOSFET TURN ON di/dt 

PoFF in the diode and PoN(TR) are the only losses 
depending on the (di/dt)oN of the transistor ((di/dt) 
of the diode)). 

The software allows you to draw the curve PoN(T R) 
+ PoFF(D) versus the (di!dt)oN of the the transistor 
((di/dt)oFF of the diode). 

Example: 

The curve fig.9 shows the variation of PoFF(D) + 
PoN(TR) versus the (diF/dt)oFF of the diodes. We 
enter in the program the following data : 

Diode: STTA2006P 

F 50Hz 
Fe 50kHz 
VM 300V 
Vo 400V 
L 10011H 
Tc ao·c 
lp 12A 

This curve shows that in order to optimize the 
efficiency, the designer has to fix the (diF/dt)oN of 
the transistor at 500Aij.tS. When the switching time 
decreases in the area of di/dt < 500A/j.ts, PoFF + 
PoN(TR) decreases. But for diF/dt > 500A/j.ts, the 
increasing of IRM takes over the influence of the 
switching time and PoFF + PoN(T R) increases. 

The reverse recovery of the diode produces EMI 
that increases with the diF/dt. In this application the 

best compromise to reduce the noise and have the 
best efficiency is to fix diF/dt ~ 350A/j.ts (PoFF(D) + 
PoN(TR)) at 350A/j.tS ~ (POFF(D) + PoN(TR)) at 
500A/j.tS. 
Another way to reduce EMI produced by the diode 
is to overdimension the diode. Indeed the noise 
generated by the diode decreases as a function of 
the junction temperature. 

7. CONCLUSION 

This paper explains why TURBOSWITCH"A" and 
TURBOSWITCH"B" are the right choices of diodes 
respectively for PFC working in continuous and 
discontinuous mode. 
The software described in the application note is 
now available. It can help the designer to evaluate 
the influence of the different parameters (switching 
frequency, coil, (diF/dt)ON of the transistor ... ) on 
the power losses in the diode and in the transistor. 

This program is especially interesting to determine 
the optimum (di/dt)ON of the transistor. This will 
increase the efficiency of the converter and 
decrease noise. 

Fig.8 : OFF losses (D)+ ON losses (TR) versus (diF/dt)ON of the transistor. 
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APPLICATION NOTE 

THE CONDUCTION LOSSES IN A POWER RECTIFIER 

INTRODUCTION 

In spite of the high operating frequency, the 
conduction losses remain the main cause of the 
junction's temperature increase in the majority of 
the applications. Therefore, it is important to 
accurately estimate these losses. 
The purpose of this note is to give data to calculate 
the conduction losses in the diodes. 

The forward characteristic of a diode is shown in 
fig.1 

Fig.1 : Forward characteristics of a diodes 

Real characteristic -

IF(av) · · · · · · · · · · · · · · · ·· 

L-----~~---------+VFM 
Vto 

IF(av) : Average forward current of the diode 

We can define two areas : 
1) The peak current IM is lower than 31F(av): 
The forward characteristic of a diode may be 
assimilated to a straight line defined by Vto and rd 
(Fig.1). 
The forward voltage can be expressed by 

VFM= Vto + rd IFM 

Vto and rd are given in the datasheet for each part 
number. With this model the expression of the 
conduction losses is : 

Pcond = Vto IF(av) + rd IF2(RMS) 

IF(av) : average forward current in the diode 
IF(RMS) : RMS forward current in the diode 

AN604/0893 

B. Rivet 

Fig.2 shows the average and RMS values for 
different current wave forms. 

Fig.2 : Average and RMS values for different cur
rents wave forms. 
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APPLICATION NOTE 

Example: 
With a STTA1206D: Vto = 1.15V rd = 0.029 Ohm 
and a rectangular current : IM = 20A 8 = 0.5 
we find: 

Pcond = 17.3W 

2) The peak current IM is higher than 3 IF(av) : 

When the peak current IM is higher than 3 IF(av), the 
forward voltage and the conduction losses values 
calculated with Vto and rd b€comes very 
pessimistic (Fig.1 ). 

A more accurate estimation of the conduction 
losses can be done with the curve VFM , IFM given 
in the datasheet (fig.3). 

Fig.3 : Forward voltage drop versus forward cur
rent of a STT A806D. 
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In the case of a rectangular current conduction 
losses can be expressed by : 

Pcond = VFM (IM) X IF(av) 

Where VF (1M) is the VFM value when IFM = IM 

Example: 
With a rectangular current : IM = ?OA 8 = 0.1 
and a STTA806D VFM(70A) = 2.75V (Fig.3) 
Pcond = VFM(70A) x 8 x IM 
we find: 

Pcond = 19W 

In these conditions, conduction losses calculated 
with Vto and rd give : Pcond = 29W ! 

Conclusion 

This short note provides the designer with the rules 
to properly estimate the conduction losses in a 
power diode. It also highlights the limitation of the 
traditional forward characteristic model VF = Vto + 
rd IF, gives a value very pessimistic at high level 
current. 
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0035 

AXIAL 

Weight= 0.15 g 

Marking :clear, ring at cathode end 

Cooling method : by convertion and conduction 

DIMENSIONS 

REF. Millimeters Inches NOTES 

Min. Max. Min. Max. 

A 3.050 4.500 0.120 0.117 

B 12.7 0.500 1 -The lead diameter 0 D is not controlled over zone E 

0C 1.530 2.000 0.060 0.079 
2- The minimum axiallengh within which the device may be placed 

00 0.458 0.558 0.018 0.022 with its leads bent at right angles is 0.59"(15 mm) 

E 1.27 0.050 

B A B <tJC 

note 1 E E note 1 

II , II 
-1- -·----r - r- ----- , __ 

-r---·-- -
II ' : II ' ' 

' ~ ~ ' 
' ' ' 

note 2 

2/27 
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0041 

AXIAL 

Weight = 0.34 g 

Marking : clear, ring at cathode end 

Cooling method : by convertion and conduction 

DIMENSIONS 

REF. Millimeters Inches NOTES 

Min. Max. Min. Max. 

A 4.070 5.200 0.160 0.205 

B 28 1.102 1 - The lead diameter 0 D is not controlled over zone E 

0C 2.040 2.710 0.080 0.107 
2- The minimum axiallengh within which the device may be placed 

00 0.712 0.863 0.028 0.034 with its leads bent at right angles is 0.59"(15 mm) 

E 1.27 0.050 

B A B <Z>c 

note 1 E E note 1 

II , II 
-t- ":"".---, - - -----1-- .......-:.--r-

II ' : II 
I 

' 
I 

I 

~ <l>D I 

I ' - I 

note 2 

3/27 
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F126 

AXIAL 

Weight = 0.4 g 

Marking :clear, ring at cathode end 

Cooling methode : by convertion (method A) 

DIMENSIONS 

REF. Millimeters Inches NOTES 

Min. Max. Min. Max. 

A 6.05 6.35 0.238 0.250 

B 26 1.024 1 -The lead diameter 0 D is not controlled over zone E 

0C 2.95 3.05 0.116 0.120 
2- The minimum axiallengh within which the device may be placed 

00 0.76 0.86 0.029 0.034 with its leads bent at right angles is 0.59"(15 mm) 

E 1.27 0.050 

8 A 8 0C 

note 1 E E note 1 

JJ' II 
-1- -·---r - - -----1-- ....--·--'-

II ' : II ' 
' 
' 00 00 ' 
' ' 
' - - ' 

note 2 

4/27 
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D027A 

AXIAL 

Weight= 1 g 

Marking :Type number 

White band indicates cathode 

Cooling method :by convertion (method A) 

DIMENSIONS 

REF. Millimeters Inches NOTES 

Min. Max. Min. Max. 

A 9.80 0.385 

B 26 1.024 1 -The lead diameter 0 D is not controlled over zone E 

0C 5.10 0.200 
2- The minimum axial Jengh within which the device may be placed 

0D 1.28 0.050 with its leads bent at right angles is 0.59"(15 mm) 

E 1.25 0.049 

B A B <llc 

note 1 E E note 1 

II , II 
-+- -·---.- - +- -----1-f-- +-.,__--

II ' : II 
' ' ' 
' !QQ ~ ' 
' ' ' 

note 2 
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Weight= 1 g 

Marking :Type number 

White band indicates cathode 

Cooling method :by convertion (method A) 

DIMENSIONS 

REF. Millimeters Inches NOTES 

Min. Max. Min. Max. 
A 9 0.354 

B 20 0.787 
1- The lead diameter 0 D is not controlled over zone E. 

AG 

AXIAL 

0C 8 0.315 2- The minimum axiallengh within which the device may be placed bent 

00 1.35 1.45 0.053 0.057 at right angles is 0.79" (20 mm). 

E 1.27 0.050 

8 A 8 il>C 

note 1 E E note 1 

I!J? II , iL 
--+- - ---+- - f- ----1--r'--

II ' : // ' ' ' ' 
' ' 
' ' 
' ' 
' ' 
' ~ ~ ' 
' ' 
' ' 

note 2 
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MINIM ELF 

SMD 

Weight= 0.15 g 

Marking :clear, ring at cathode end 

FOOTPRINT 

DIMENSIONS 

REF. Millimeters Inches 
C\1 

Min. Max. Min. Max. 
A 3.3 3.6 0.13 0.14 

B 1.59 1.62 0.06 0.06 

c 0.4 0.5 0.02 0.02 
~_2_.5 _ _.1 

5 

A 

I-- ----------- ~ - Cl>B 

~ ~ j-4 
c c 

7/27 
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MELF 

SMD 

Weight= 0.55 g 

Marking :clear, ring at cathode end 

Cooling method : by convertion and conduction 

FOOTPRINT 

DIMENSIONS 

REF. Millimeters Inches 

Min. Max Mm Max 

A 4.80 5 20 0.19 0.20 

B 2.55 2.65 0.10 0.10 
... 

c 0.45 0.55 0.02 0.02 i-<11--4.__ _ ___. 

6 5 . <01---···---- ... 

A 

-t 
l-- ----------- - 1-- Q')B 

~ ~1-4 
c c 

8/27 
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SOT23 
----- -- -·. ------- ·-------- -

SMD 

Weight= 0.007 g 

FOOTPRINT 
08 

L_ f:' 
_-_ -__ -__ -_-__ ....,_ o sJ::--=::.= 

08 1 2 08 

DIMENSIONS 

REF. Millimeters Inches 
8 

Mm. Max Mm Max 
A 0.93 1.04 0.0376 0.0410 

B 1 20 1 40 0.0472 0.0551 

c 0.15 0 0059 

D 0.085 0.115 0.0033 0.0045 

E 0.45 0 60 0 0177 0 0236"" 
8 E F 0 08 0.00031 

G 0.013 0.10 0 00051 0.00039 

H 1 90 2.05 0 0748 0.0807 

I 0.95 1 05 0.0374 0.0413 

J 0.95 1.05 0.0374 0.0413 

K 2.10 2.50 0.0827 0.0984 

L 0.45 0.60 0.0177 0.0236 
N 

M 0.37 0.46 0.0145 0.0181 
M 

N 2.80 3.00 0.110 0.118 

K 

9/27 
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SOT223 

SMD 

Weight = 0.11 g 

DIMENSIONS 

REF. Millimeters Inches 

Min. Typ. Max. Min. Typ. Max. 
A 6.30 6.50 6.70 0.248 0.256 0.264 

B 6.70 7.00 7.30 0.264 0.275 0.287 

c 3.30 3.50 3.70 0.130 0.139 0.146 

D 4.60 0.181 

E 2.30 0.090 

F 2.90 3.00 3.10 0.114 0.118 0.122 

G 0.60 0.70 0.80 0.023 0.027 0.031 

H 1.50 1.60 1.70 0.059 0.063 0.067 

I 0.43 0.45 0.47 0.017 0.018 0.019 

J 0.50 0.60 0.70 0.019 0.023 0.027 

K 0.63 0.65 0.67 0.024 0.025 0.026 

L 0.05 0.002 

M 0.32 0.012 

~0'/7' 
M 

10/27 
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SOD6 

SMD 

Marking laser 

FOOTPRINT 

1.52 2.75 1.52 

DIMENSIONS 

REF. Millimeters Inches 

Min. Max . Min. Max. 
.. ___ E------. A 2.44 2.62 0.096 0.103 

a1 0.10 0.20 0.004 0.008 

B 1.96 2.11 0.077 0.083 
r-L__ 

c 

IT 
·l_ b1 0.25 0.35 0.010 0.014 

c 3.65 3.93 0.143 0.155 

D 5.39 5.59 0.212 0.220 

E 4.15 4.30 0.163 0.170 

I I ~ I J F 

F 1.00 1.27 0.039 0.050 

H 2.33 2.41 0.092 0.095 

J 2.05 2.13 0.080 0.084 

A 

D 

11/27 
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50015 

SMD 

Marking laser 

FOOTPRINT 

2.0 4.2 2.0 

IMENSIONS 

REF. Millimeters Inches 

E ! Min. Max. Min. Max. .. ~~---1 
J_ 

A 2.50 3.10 0.098 0.122 

a1 0.05 0.20 0.002 0.008 

8 2.90 3.10 0.114 0.122 

b1 0.29 0.32 0.011 0.012 
8 c c 4.80 5.20 0.189 0.204 

n- D 7.60 8.00 0.299 0.315 

E 6.30 6.60 2.225 0.259 .. __. F 1.30 1.70 0.051 0.056 
F 

12/27 
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REF. 

A 

A1 

B 

c 
D 

01 

E 

E1 

E2 

e 

F 

H 

h 

L 

Q 

a 

PowerS0-1 0™ 

SMD 

DIMENSIONS 

Millimeters Inches 

Min. 
3.35 

0.40 

0.35 

9.40 

7.40 

9.30 

7.20 

1.25 

13.80 

0.80 

o· 

Typ. Max. Min. Typ. Max. 
3.65 0.132 0.144 

0.10 0.004 

0.60 0.016 0.023 

0.55 0.013 0.021 

9.60 0.370 0.378 

7.60 0.290 0.300 

9.50 0.366 0.374 

6.15 0.242 

7.40 0.283 0.290 

1.27 0.050 

1.35 0.049 0.053 

14.40 0.425 0.567 

0.50 0.002 

1.30 0.031 0.05 

1.70 0.067 

8" 

A 

L~J, 

F~l.---1 ______;.._-t I~ 

D 
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DIMENSIONS 

REF. Millimeters Inches 

Min. Max. Min. Max. 
A 9.66 10.66 0.380 0.419 

B 15.2 15.9 0.598 0.626 

c 13 14 0.511 0.551 

D 6.2 6.6 0.244 0.260 

E 16.4 typ. 0.645typ. 

F 3.5 4.2 0.137 0.165 

G 2.65 2.95 0.104 0.116 

H 4.4 4.6 0.173 0.181 

I 3.75 3.85 0.147 0.151 

J 1.23 1.32 0.048 0.051 

K 1.27typ. 0.050 typ. 

L 0.49 0.70 0.019 0.027 

M 2.4 2.72 0.094 0.107 

N 4.95 5.15 0.194 0.203 

0 1.14 1.70 0.044 0.067 

p 0.61 0.88 0.024 0.034 

A 

p 

14/27 
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D 

F 

Weight= 1.9 g 

Marking :Type number 

Cooling method : C 

T0220AC 

PLASTIC 

Recommended torque value : 0.55 m.N. 

Maximum torque value : 0. 70 m.N. 

H 

8 

L 

c 

M 



REF. 

A 

B 

c 
D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

N1 

0 

p 

DIMENSIONS 

Millimeters Inches 

Min. Max. Min. Max. 
9.66 10.66 0.380 0.419 

15.2 15.9 0.598 0.626 

13 14 0.511 0.551 

6.2 6.6 0.244 0.260 

16.4 typ. 0.645typ. 

3.5 4.2 0.137 0.165 

2.65 2.95 0.104 0.116 

4.4 4.6 0.173 0.181 

3.75 3.85 0.147 0.151 

1.23 1.32 0.048 0.051 

1.27typ. 0.050 typ. 

0.49 0.70 0.019 0.027 

2.4 2.72 0.094 0.107 

4.95 5.15 0.194 0.203 

2.40 2.70 0.094 0.106 

1.14 1.70 0.044 0.067 

0.61 0.88 0.024 0.034 

A 

p 

Weight= 2 g 

Marking :Type number 

Cooling method : C 

T0220AB 

PLASTIC 

Recommended torque value : 0.55 m.N. 

Maximum torque value: 0.70 m.N. 

H 

M 
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DIMENSIONS 

REF. Millimeters Inches 

Min. Max. Min. Max. 

A 14.7 15.2 0.578 0.596 

B 16.2 0.637 

c 31 typ 1.220typ 

D 18typ 0.708typ 

E 12.2 0.480 

G 3.95 4.15 0.155 0.163 

H 4.7 4.9 0.185 0.193 

I 4 4.1 0.157 0.161 

J 1.17 1.37 0.046 0.054 

L 0.5 0.78 0.019 0.030 

M 2.5typ 0.098 typ 

N 10.8 11.1 0.425 0.437 

p 1.1 1.3 0.043 0.051 

A 

I " -~--

I 

I 
E I) 6 ( 

~~ 

N 

16/27 
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Weight=4g 

Marking :Type number 

Cooling method : C 

SOD93 

PLASTIC 

Recommended torque value : 0.8 m.N. 

Maximum torque value : 1.0 m.N. 

.£.-

-- --~· ·-

B D 

c 

M L 



DIMENSIONS 

REF. Millimeters Inches 

Min. Max. Min. Max. 

A 14.7 15.2 0.578 0.596 

B 16.2 0.637 

c 31 typ 1.220\yp 

D 18typ 0.708\yp 

E 12.2 0.480 

G 3.95 4.15 0.155 0.163 

H 4.7 4.9 0.185 0.193 

I 4 4.1 0.157 0.161 

J 1.17 1.37 0.046 0.054 

L 0.5 0.78 0.019 0.030 

M 2.5typ 0.098\yp 

N 10.8 11.1 0.425 0.437 

p 1.1 1.3 0.043 0.051 

A 

I 1/ ,...1., '-
-~·-

E rn 
~~ 

= N = 

Weight = 4.1 g 

Marking : Type number 

Cooling method : C 

SOT93 

PLASTIC 

Recommended torque value : 0.8 m.N. 

Maximum torque value : 1.0 m.N. 

H 

,..§... 

·- -·r· ·-

B D 

c 

M L 
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DIMENSIONS 

REF. Millimeters Inches 

Min. Max. Min. Max. 

A 10 10.4 0.393 0.409 

B 15.9 16.4 0.626 0.645 

c 28.6 30.6 1.126 1.204 

D 16 typ 0.630typ 

E 9 9.3 0.354 0.366 

H 4.4 4.6 0.173 0.181 

I 3 3.2 0.118 0.126 

J 2.5 2.7 0.098 0.106 

L 0.4 0.7 0.015 0.027 

M 2.4 2.75 0.094 0.108 

N 4.95 5.2 0.195 0.204 

0 1.15 1.7 0.045 0.067 

p 0.75 1 0.030 0.039 

A 

I I 

------- ·-- ·-
I 

0 I 0 
I 
i 

D I 

6 
~~~ 

~~ 

N 
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B 

ISOWATT220AC 

ISOLATED PLASTIC 

Weight=2g 
Marking :Type number 
Cooling method : C 
Recommended torque value : 0.55 m.N. 
Maximum torque value: 0.70 m.N. 
Electrical isolation : 2000V DC 
Capacitance : 12 pF 

H 

E 

c 

L 
M 



DIMENSIONS 

REF. Millimeters Inches 

Min. Max. Min. Max. 

A 10 10.4 0.393 0.409 

I B 15.9 16.4 0.626 0.645 

c 28.6 30.6 1.126 1.204 

D 16typ 0.630 typ 

E 9 9.3 0.354 0.366 

H 4.4 4.6 0.173 0.181 

I 3 3.2 0.118 0.126 

J 2.5 2.7 0.098 0.106 

L 0.4 0.7 0.015 0.027 

M 2.4 2.75 0.094 0.108 

N 4.95 5.2 0.195 0.204 

0 1.15 1.7 0.045 0.067 

p 0.75 1 0.030 0.039 

A 

0 0 

D 

B 

ISOWATT220AB 

ISOLATED PLASTIC 

Weight= 2.1 g 
Marking :Type number 
Cooling method : C 
Recommended torque value : 0.55 m.N. 
Maximum torque value : 0. 70 m.N. 
Electrical isolation : 2000V DC 
Capacitance : 12 pF 

'-+-

E 
c 
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DIMENSIONS 

REF. Millimeters Inches 

Min. Max. Min. Max. 

A 10.20 10.45 0.401 0.411 

B 14.23 15.87 0.560 0.625 

c 12.70 14.70 0.500 0.579 

D 5.85 6.85 0.230 0.270 

F 4.50 0.178 

G 2.54 3.00 0.100 0.119 

H 4.48 4.82 0.176 0.190 

I 3.55 4.00 0.139 0.158 

J 1.15 1.39 0.045 0.055 

L 0.35 0.65 0.013 0.026 

M 2.10 2.70 0.082 0.107 

N 4.58 5.58 0.18 0.22 

p 0.64 0.96 0.025 0.038 

I~ 
A 

•I I 

i 
I 

1 .... I 

I -J?J- I 
-· + 

I 

I 0 I 

0 

l 
p 15. 

\ 
N 
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G 

I 
D 

Isolated T0220AC 

ISOLATED PLASTIC 

Weight= 2.2 g 
Marking :Type number 
Cooling method : C 
Recommended torque value : 0.8 m.N. 
Maximum torque value: 1.0 m.N. 
Electrical isolation : 2500V DC 
Capacitance : 7 pF 

J :! : I~ 

l 
B 

IF 
c-

L 

c 

M 
I 



REF. 

A 

B 

c 
D 

F 

G 

H 

I 

J 

L 

M 

N 

0 

p 

DIMENSIONS 

Millimeters 

Min. Max. 
10.20 10.45 

14.23 15.87 

12.70 14.70 

5.85 6.85 

4.50 

2.54 3.00 

4.48 4.82 

3.55 4.00 

1.15 1.39 

0.35 0.65 

2.10 2.70 

4.58 5.58 

0.80 1.20 

0.64 0.96 

Inches 

Min. Max. 
0.401 0.411 

I -

p 

0.560 0.625 

0.500 0.579 

0.230 0.270 

0178 

0.100 0.119 

0.176 0.190 

0.139 0.158 

0.045 0.055 

0.013 0.026 

0.082 0.107 

0.18 0.22 

0.031 0.048 

0.025 0.038 

A 
·~--.--

... 
-1/1- i. 

I 

I 0 I 

0 

l 0 
I~ -k 

1~ 

= N = 

G 

Isolated T0220AB 

ISOLATED PLASTIC 

t 

We1ght = 2.3 g 
Marking :Type number 
Cooling method : C 
Recommended torque value : 0.8 m.N. 
Maximum torque value : 1.0 m.N. 
Electrical isolation : 2500V DC 
Capacitance : 7 pF 

. H 
J~ 
~ 

D 
.... 

8 

lF 
L 

c 

M 
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REF. 

A 

B 

c 
D 

G 

H 

I 

J 

L 

M 

N 

p 

22/27 
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DIMENSIONS 

Millimeters Inches 

Min. Max. Min. Max. 

15.10 15.50 0.594 0.611 

20.70 21.10 0.814 0.831 

14.30 15.60 0.561 0.615 

16.10 16.50 0.632 0.650 

3.40 0.133 

4.40 4.60 0.173 0.182 

4.08 4.17 0.161 0.164 

1.45 1.55 0.057 0.062 

0.50 0.70 0.019 0.028 

2.70 2.90 0.106 0.115 

10.80 11.30 0.42 0.45 

1.20 1.40 0.047 0.056 

A 

G 

p 

N 

DOP31 

ISOLATED PLASTIC 

Weight = 4.6 g 
Marking : Type number 
Cooling method : C 
Recommended torque value : 0.8 m.N. 
Maximum torque value : 1.0 m.N. 
Electrical isolation : 2500V DC 
Capacitance : 12 pF 

H 

B 

c 
L 



DIMENSIONS 

REF. Millimeters Inches 

Min. Max. Min. Max. 

A 15.10 15.50 0.594 0.611 

B 20.70 21.10 0.814 0.831 

c 14.30 15.60 0.561 0.615 

D 16.10 16.50 0.632 0.650 

G 3.40 - 0.133 

H 4.40 4.60 0.173 0.182 

I 4.08 4.17 0.161 0.164 

J 1.45 1.55 0.057 0.062 

L 0.50 0.70 O.Q19 0.028 

M 2.70 2.90 0.106 0.115 

N 5.40 5.65 0.212 0.223 

p 1.20 1.40 0.047 0.056 

p 

N N 

TOP31 

ISOLATED PLASTIC 

Weight= 4.7 g 
Marking :Type number 
Cooling method : C 
Recommended torque value : 0.8 m.N. 
Maximum torque value : 1.0 m.N. 
Electrical isolation : 2500V DC 
Capacitance : 12 pF 

B 

c 
L 
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REF. 

A 

B 

c 
D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

0 

p 

DIMENSIONS 

Millimeters Inches 

Min. Max. Min. Max. 
11.80 12.20 0.465 0.480 

8.90 9.10 0.350 0.358 

1.95 2.05 0.077 0.081 

0.75 0.85 0.029 0.034 

12.60 12.80 0.496 0.504 

25.10 25.50 0.988 1.004 

31.50 31.70 1.240 1.248 

4.00 0.157 

4.10 4.30 0.161 0.169 

4.10 4.30 0.161 0.169 

14.90 15.10 0.586 0.595 

30.10 30.30 1.185 1.193 

37.80 38.20 1.488 1.504 

7.80 8.20 0.307 0.323 

5.50 0.216 

M 

L 

ISOTOP® 
screw version 

ISOLATED PLASTIC 

Weight= 28 g (without screws) 
Marking : Type number 
Cooling method : C 
Electrical isolation : 2500V(RMS) 
Capacitance : < 45 pF 
Inductance : < 5 nH 

- Recommended torque value . t .3 N.m (MAX 1.5 N.m) for the 6 x M4 screws. (2 x M4 screws recommended for mounting the package on the 
heatsink and the 4 screws g1ven w1th the screw vers1on). 
-The screws supplied with the package are adapted for mount1ng on a board (or other types of term1nals) with a thickness of 0.6 mm min and 
22mmmax 

24/27 
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Weight= 28 g (without screws) 
Marking : Type number 
Cooling method : C 
Electrical isolation : 2500V(RMS) 
Capacitance : < 45 pF 
Inductance:< 5 nH 

M 
r~-------G--------

~-----1~ 

K 

L 

REF. 

A 

B 

c 
D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

p 

ISOTOP® 
fast-on version 

ISOLATED PLASTIC 

DIMENSIONS 

Millimeters Inches 

Mm. Max. Min. Max. 
20.30 20.70 0.799 0.815 

8.90 9.10 0.350 0.358 

1.958 2.05 0.078 0.081 

0.75 0.87 0.029 0.034 

22.00 22.40 0.866 0.882 

25.10 25.50 0.988 1.004 

31.50 31.70 1.240 1.248 

4.00 1.57 

4.10 4.30 0.161 0.169 

2.50 2.60 0.098 1.103 

14.90 15.10 0.580 0.595 

30.10 30.30 1.185 1.193 

37.80 38.20 1.488 1.504 

4.10 4.30 0.161 0.169 

7.80 8.20 0.307 0.323 

6.20 6.40 0.244 0.252 

25/27 
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DIMENSIONS 

REF. Millimeters Inches 

Min. Typ. Max. Min. Typ. 
A 10.72 11.50 0.422 

B 2.00 4.40 0.079 

c 6.35 

D 1.53 0.060 

E 10.76 

F 10.28 

H 20.32 

A 

10-32 UNF 

11.11 overflats6sided/ 
6 pans 11.11 sur plats 

26/27 
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Max. 
0.453 

0.0173 

0.25 

0.424 

0.405 

0.800 

B 

h 

---\ 

-< 
~ 

F 

004 

METALLIC 

Weight = 5.1 g 
Marking : Cathode connected to case : type num
ber 
Cooling method : by convertion (method C) 
Anode connected to case : type number + suffix R 
(consult us for these reserve version datasheets) 
Recommended torque value : 1.8 m.N 
Maximum torque value : 2.2 m.N 

PD 

I 
~ c 

\ 

E 

H 



REF. 

Min. 
A 10.72 

8 2.93 

c 
D 3.56 

E 

F 

H 

DIMENSIONS 

Millimeters Inches 

Typ. Max. Min. Typ. Max. 
12.70 0.422 0.500 

5.08 0.115 0.200 

9.52 0.375 

4.44 0.140 0.175 

16.94 0.667 

12.70 0.500 

25.40 1 

A B 

~ 

rl 

IM6 

~ 1/4"" -28 UNF 

1 
6 
7.46 over flats 6 sided / 
pans 17.46 sur plats 

~ F 

005 

METALLIC 

Weight= 18.84g 
Marking : Cathode connected to case : type num
ber 
Cooling method : by convertion (method C) 
Anode connected to case :type number+ suffix R 
(consult us for these reserve version datasheets) 
Recommended torque value : 2.5 m.N 
Maximum torque value : 3.1 m.N 

PD 
~ 

)Q Ic 

E 

H 
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SOLDERING RECOMMENDATION 

The soldering process causes considerable 
thermal stress to a semiconductor component. 
This has to be minimized to assure a reliable and 
extended lifetime of the device. The PowerS0-10 
package can be exposed to a maximum 
temperature of 2so·c for 10 seconds. However a 
proper soldering of the package could be done at 
21s·c for 3 seconds. Any solder temperature 
profile should be within these limits. As reflew 
techniques are most common in surface mounting, 
typical heating profiles are given in Figure 1 ,either 
for mounting on FR4 or on metal-backed boards. 
For each particular board, the appropriate heat 
profile has to be adjusted experimentally. The 
present proposal is just a starting point. In any 
case, the following precautions have to be 
considered : 

- always preheat the device 
- peak temperature should be at least 30 ·c 
higher than the melting point of the solder 
alloy chosen 

-thermal capacity of the base substrate 
Voids pose a difficult reliability problem for large 
surface mount devices. Such voids under the 
package result in poor thermal contact and the 

Fig 1 : Typical reflew soldering heat profile 

Temperature (°C) 

PowerS0-10 

high thermal resistance leads to component 
failures. The PowerS0-1 0 is designed from 
scratch to be solely a surface mount package, 
hence symmetry in the x- and y-axis gives the 
package excellent weight balance. Moreover, the 
PowerS0-1 0 offers the unique possibility to control 
easily the flatness and quality of the soldering 
process. Both the top and the bottom soldered 
edges of the package are accessible for visual 
inspection (soldering meniscus). 
Coplanarity between the substrate and the 
package can be easily verified. The quality of the 
solder joints is very important for two reasons : (I) 
poor quality solder joints result directly in poor 
reliability and (II) solder thickness affects the 
thermal resistance significantly. Thus a tight 
control of this parameter results in thermally 
efficient and reliable solder joints. 

250,---------------------~-------------, -------- -245oc- -------------

200 
215°C 

150 

100 

50 ... 

OL_--------------------------------~ 
0 40 80 120 160 200 240 280 320 360 

Time (s) 

1/4 ---------------------------- ~~~~;~~~:~~~ ----------------------------
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PowerS0-10 

SUBSTRATES AND MOUNTING INFORMATION 

The use of epoxy FR4 boards is quite common for 
surface mounting techniques, however, their poor 
thermal conduction compromises the otherwise 
outstanding thermal performance of the 
PowerS0-1 0. Some methods to overcome this 
limitation are discussed below. 

One possibility to improve the thermal conduction 
is the use of large heat spreader areas at the 
copper layer of the PC board. This leads to a 
reduction of thermal resistance to 35 ·c for 6 cm2 
of the board heats ink (see fig. 2). 

Use of copper-filled through holes on conventional 
FR4 techniques will increase the metallization and 
decrease thermal resistance accordingly. Using 
a configuration with 16 holes under the spreader of 
the package with a pitch of 1.8 mm and a diameter 
of 0.7 mm, the thermal resistance (junction -
heatsink) can be reduced to 12'C/W (see fig. 3). 
Beside the thermal advantage, this solution allows 
multi-layer boards to be used. However, a 
drawback of this traditional material prevent its use 
in very high power, high current circuits. For 
instance, it is not advisable to surface mount 
devices with currents greater than 1 0 A on FR4 
boards. A Power Mosfet or Schottky diode in a 
surface mount power package can handle up to 
around 50 A if better substrates are used. 

A new technology available today is IMS - an 
Insulated Metallic Substrate. This offers greatly 
enhanced thermal characteristics for surface 
mount components. IMS is a substrate consisting 
of three different layers. (I) the base material which 
is available as an aluminium or a copper plate, (II) 
a thermal conductive dielectrical layer and (Ill) a 
copper foil, which can be etched as a circuit layer. 
Using this material a thermal resistance of 8'C/W 
with 40 cm2 of board floating in air is achievable 
(see fig. 4). If even higher power is to be dissipated 
an external heatsink could be applied which leads 
to an RthO-a) of 3.5'C/W (see Fig. 5), assuming 
that Rth (heatsink-air) is equal to Rth 
(junction-heatsink). This is commonly applied in 
practice, leading to reasonable heatsink 
dimensions. Often power devices are defined by 
considering the maximum junction temperature of 
the device. In practice , however, this is far from 
being exploited. A summary of various power 
management capabilities is made in table 1 based 
on a reasonable delta T of 70'C junction to air. 

Fig 2 :Mounting on epoxy FR4 head dissipation by 
extending the area of the copper layer 

Copper foil FR4 board 

\t="~l 

Fig 3 : Mounting on epoxy FR4 by using copper
filled through holes for heat transfer 

Copper toll FR4 board 

~-\_:1f__j deo~ I 

~ 

Fig 4 : Mounting on metal backed board 

Aluminium 

Fig 5 : Mounting on metal backed board with an 
external heats ink applied 

Aluminium 

_21_4 ____________________________ ~~~~~~~'~:~?~ 
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SUBSTRATES AND MOUNTING INFORMATION 

(cont'd) 

The PowerS0-1 0 concept also represents an 
attractive alternative to C.O.B. techniques. 
PowerS0-1 0 offers devices fully tested at low and 
high temperature. Mounting is simple - only 

TABLE1 

PowerSo-10 package mounted on 

1.FR4 using the recommended pad-layout 

2.FR4 with heatsink on board (6cm2) 

PowerS0-10 

conventional SMT is required - enabling the users 
to get rid of bond wire problems and the problem to 
control the high temperature soft soldering as well. 
An optimized thermal management is guaranteed 
through PowerS0-1 0 as the power chips must in 
any case be mounted on heat spreaders before 
being mounted onto the substrate. 

Rth (j-a) P Diss 

50 "C/W 1.5W 

35 "C/W 2.0W 

3.FR4 with copper-filled through holes and external heatsink applied 12 "C/W 5.8W 

4. IMS floating in air (40 cm2) S"C/W 8.8W 

5. IMS with external heatsink applied 3.5 "C/W 20W 

PACKAGE MECHANICAL DATA 

E1 A 

-----0---- D 

mm inch 
DIM. 

MIN. TYP. MAX. MIN. TYP. MAX. 

mm inch 
DIM. 

MIN. TYP. MAX. MIN. TYP. MAX. 
A 3.35 3.65 0.132 0.144 E2 7.20 7.40 0.283 0.290 

A1 0.10 0.004 e 1.27 0.05 
B 0.40 0.60 0.016 0.023 F 1.25 1.35 0.049 0.053 
c 0.35 0.55 O.Q13 0.021 H 13.80 14.40 0.425 0.567 
D 9.40 9.60 0.370 0.378 h 0.50 0.002 
01 7.40 7.60 0.290 0.300 L 0.80 1.30 0.031 0.050 

E 9.30 9.50 0.366 0.374 Q 1.70 0.067 
E1 6.15 0.242 a o· 8" 

--------------------------- ~~~~;~~~:9n ___________________________ 3/4 
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PowerS0-10 

FOOTPRINT 

MOUNTING PAD LAYOUT 
RECOMMENDED 

14.6. 14.9 

0.67. 0.73 
10 ===::t 

9.5 
llllll!9 ---t_ 
llllll! 8 0.54. 0.6 

=~ ==r 1.27 

Dimensions in millimeters 

SHIPPING TUBE 

A 

Surface mount film taping :contact sales office 

HEADER SHAPE 

6.3 

5.9 

9.5 

Dimensions in millimeters 

DIMENSIONS (mm) 

TYP 

A 18 
B 12 
c 0,8 
Length tube 532 

Quantity per tube 50 

_41_4 ____________ ~:iii. ~~~~m~v~:~~?J: 
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PACKAGING INFORMATION 
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---- -------

'~ ,® ~~~;m~~~~~:: 
---- ------ --- -- --- -----

RECTIFIERS AND SCHOTTKY DIODES PACKAGING 
-------------

0035 0041 F126 

For the following / / / packages: 

P217 317 P3 1 7 P417 

0027A AG MINIM ELF MELF 

/ / t> ~ 
P517 p 517 P6 '7 p 6 ~ 

SOT23 SOT223 SOD6 SOD15 

~ Q • • P717 PS 17 pg 17 P91 

PowerS0-1 or" T0220AC T0220AB SOD93 --•• \~ ,, 
~ • ,_>:~ 

,,• 
',_,_ 

p 10'17 p 11 ~7 p 11'17 p 12 .~ 

SOT93 ISOWATT220AC ISOWATT220AB Isolated T0220AC 

~ ~ ' 
·~ 

P12.'17 P1317 P13''7 P1417 

Isolated T0220AB OOP31 TOP31 ISOTOP-e- screw vers1on 

~ ' P14/17 p 15/17 p 15/17 

ISOTOP® fast-on version 004 005 

• " ~ 
P16/17 P17i17 P17'17 

September 1993 1/17 
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0035 

PACKAGING AXIAL 

RADIAL TAPING 

Reel dimensions 
Suffixes Base Qty 

D E F 

ARX 400 30 80 40 
AZX 350 

Note :Sizes are given in millimeters 

D 

~ 

360±2 

2/17 
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PACKAGING 

RADIAL TAPING 

Component 
Tape spacing 

Case Suffixes BaseQty spacing 

A B c D 

0035 - 5000 5±0.5 53±2 65±2 20 
0035 82 5000 5±0.5 26±2 65±2 20 
0041 - 3000 5±0.5 53±2 65±2 20 

Note : Sizes are given in millimeters 

D I =s-r- -

...--. 

1 

...--. 
~ 

~ 

'-- - 260 

Note: All polarized components must be oriented 1n one directiOn 
The Cathode lead lape shall be red. and the anode tape shall be while. 

0035 
0041 

AXIAL 

Reel dimensions 

E F 

40 70 
40 70 
40 70 

3/17 
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F126 

PACKAGING AXIAL 

FAN FOLD BOX PACKGING 

Component 
Tape spacing Reel dimensions 

BaseQty spacing 

A 8 c D E F 

6000 5±0.5 58±2 65±2 255 85 82 

All drmensrons are rn mrllrmeters 

1'.:-::::::,'1 
E 

L 
F 

Note : A!l polansed components are onented w1th the1r cathode tape coloured red and the1r anode tape wh1te Unpolansed components 

have both tapes coloured red 

4/17 
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PACKAGING 

TAPE AND REEL PACKAGING 

Component 

Case BaseQty spacing 

A 

D027A 1900 5±0.5 
AG 1000 10± 0.5 

All d1mens1ons are in m1ll1meters 

IA 

~ 

'--

D027A 
AG 

AXIAL 

Tape spacing Reel dimensions 

B 

53±2 
43±2 

c D 

65±2 31.5 
55±2 31.5 

0 I 

=®-
1 

360±2 

E F 

86 75min 
86 75min 

Note : All polansed components are onented w1th the1r cathode tape coloured red and the1r anode tape wh1te Unpolansed components 
have both tapes coloured red 

MATCHBOX PACKAGING 

Base box dimensions 
Case Qty A B c 

D027A 600 149 62 80 
AG 100 149 62 80 

,I ~ 
I ..-------;. 

B 

5/17 
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PACKAGING 

SURFACE MOUNT 

Compo-
Holes Holes 

Base nent 
spacing diameter Case 

Qty spacing 

A Bo Bi Do Di 

MINIMELF 2500 4± 0.1 4±0.1 2±0.1 1.5 1.0 
MELF 1500 4± 0.1 4±0.1 2±0.1 1.5 1.5 

All dimensions are in millimeters 

Bo 

Holes 
Position 

E F 

1.75 3.5 
1.75 3.5 

-

MINIMELF 
MELF 

Com part-
ment 

dimen-
sion 

G 

3.8 
5.3 

g±1,0 

"' • 

SMD 

Compart-
Tape ment 
width 

depth 

K w 
2.05 8 
2.90 12 

-- ·.:.r--- ~ 

All Polarised components have Cathode lead oriented towards the perfored side of the film. 

6/17 
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PACKAGING 

SURFACE MOUNT 

Component Holes Holes diameter 
BaseQty spacing spacing 

A Bo Do Di 

3000 4±0.1 4±0.1 1.5 1.0 

All dimensions are in millimeters 

A Di 

w 

21±1,0 

SOT23 

SMD 

Holes Compartment Tape 
Position 

F 

3.5 

K 

9±1 

-~· Q 

depth 

K 

1.55 

- N t\1 - . . --: :s re 
(S) 

r- r---'L.. 

width 

w 
8 

7/17 

997 



SOT223 

PACKAGING SMD 

SURFACE MOUNT 

Base Reel dimensions 
Qty 

mm 
A B c D E eint F G H L I R1 R2 R3 1211 1212 

1000 min 7.9 3.9 1.95 1.65 - - 5.45 - 11.8 6.65 7.4 1.6 1.5 

typ - - - - - - - - - - - 13 178 90 - -
max 8.1 4.1 2.05 1.85 2.2 13 5.55 9.5 12.2 6.85 7.6 1.8 1.6 

L E 

8/17 

998 



PACKAGING 

TAPE AND REEL PACKAGING 

Case Base Qty 

SOD6(t) 2500 
SOD15(2) 2500 

All dimensions are in millimeters 

(1) Also known as CB472 

(2) Also known as CB473 

Film width 

w 
12± 0.2 
16± 0.2 

Reel dimensions 

A 8 c D 

12.4±2 18.4max 13 60±2 
16.4±2 22.4max 13 60±2 

Note: Polarized devices have thetr cathode lead orinted towards the perforated stde of the film 

Top cover 
thtckness 0 t Omm 

Embossed 
earner 

All d1mens1ons are 1n m1ll1metres 
11 1 Also known as CB4 72 
11 1 Also known as C84 73 

(max) 

0E 
\ 

' 

Note : Polanzed devtces have their cathode lead onented toward the perforated s1de olthe film 

SOD6 
SOD15 

SMD 

E F 

330 20.2 
330 20.2 

0c ~1 r 

~11~A 

9/17 
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PowerS0-10™ 

PACKAGING SMD 

SHIPPING TUPE 

Dimensions (mm) 

ru lC c 
+--- TYP 

B A 18 
B 12 
c 0.8 
Tube length 532 

'--- '---

Quantity per tube 50 

A 

Surface mount film taping :contact sales office 

10/17 
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PACKAGING 

SHIPPING TUPE 

c 
~ 

,____ A 
8 B 

c 
Tube length 

Quantity per tube 

'---

~ 

T0220AC 
T0220AB 

PLASTIC 

Dimensions (mm) 

TYP 

7 
33 

0.75 
532 

50 

11/17 
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PACKAGING 

SHIPPING TUPE 

B 

SHIPPING BOX 

S-?.:7~-?a 
/HO...L.:7/7UH"0.:7AW".?.S: 

/ ~~~/ 
/ifi, ~~~@~'~ 

m SEMICONDUCTOR ifi~ DEVICES !:s 

62m 

149mm 

12/17 

1002 

A 
B 
c 
Tube length 

Quantity per tube 

50093 
SOT93 

PLASTIC 

Dimensions (mm) 

TYP 

7.4 
40.5 
0.5 
532 

30 



PACKAGING 

SHIPPING TUPE 

-

- ~ 
B 

'----

~ 

A 
8 
c 
Tube length 

ISOWATT220AC 
ISOWATT220AB 

ISOLATED PLASTIC 

Dime~sions (mm) 

TYP 

7 
33 

0.75 
532 

Quantity per tube 50 

13/17 
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PACKAGING 

SHIPPING TUPE 

c 
- -B 

'---

~ 

SHIPPING BOX 

.5"...:i7..?..U...:i7a' 
W"OL..?/7QA'O..?.#'F...:i7S 

/ ~~ 
~.~~~~ 

m SEMICONDUCTOR ~~~ DEVICES !S 

62m 

149mm 

14/17 

1004 

A 
B 
c 

Isolated T0220AC 
Isolated T0220AB 

ISOLATED PLASTIC 

Dimensions (mm) 

TYP 

7 
33 

0.75 
Tube length 532 

Quantity per tube 50 



PACKAGING 

SHIPPING TUPE 

B 

= 

SHIPPING BOX 

S...:?T.:7~...:?TQJ 
W"OL.:7/7..:7N"0.:7Ar...:?T.S: 

/ ~~~/ 

62m 
~-~~~ 

m SEMICONDUCTOR ~~ DEVICES I:S 

149mm 

DOP31 
TOP31 

ISOLATED PLASTIC 

Dimensions (mm) 

TYP 

A 7.4 
B 40.5 
c 0.5 
Tube length 532 

Quantity per tube 30 

15/17 
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ISOTOP® 

PACKAGING ISOLATED PLASTIC 

SHIPPING TUPE 

Dimensions (mm) 

c -- TYP 

B A 29 
B 25 
c 1.25 

----' ~ 
Tube length 532 

Quantity per tube 10 

A 

16/17 
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PACKAGING 

SHIPPING BOX 

$.3'.:7~.3'~ 
W"O.L.:7/70/V0.:7hr.3'6: 

/ ~~~/ 

62m 

lffl. ~'it~.f~f:cl£ 
m SEMICONDUCTOR ft~ DEVICES s:; 

149mm 

004 
005 

004 
005 

METALLIC 

Base Qty 

100 
50 

17/17 
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QUALITY AND RELIABILITY 
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1. INTRODUCTION : 

Using its technological know-how in the field and 
its historical position of leader, SGS-THOMSON 
will extend its product portfolio through new 
technologies .and packages. This strategy will 
closely assoc1ate product performance and high 
reliability. 

All of our working methods meet these 
requirements and result from an awareness at all 
levels of the necessity to design and product 
quality. In particular, a training along these lines is 
systematically given to our personnel. 

The effort to strengthen our quality culture has put 
a n~w. emphasis on the application of S.P.C. 
(Stat1st1cal Process control) techniques. In addition 
to this, technical improvements are done regularly. 
All these actions have been taken as a result of our 
continuous drive for progress, a theme we rely on 
to remain the leader. 

Sales type 

Base quantity 

Date code of the month in store 

Marking of the device 

Quality acceptance number : 
This number is generated by the 
computer 
It is legible or bar coded 

QUALITY AND RELIABILITY 

2. BAR CODE AND TRACEABILITY : 

BarCode 

The bar code system applied to the shipments has 
the main following objectives : 

* To reduce shipment errors to zero defect by 
avoiding human errors. 

* To read, with.~ 0~ number key, the quantity 
shipped or rema1n1ng m the store. When the pieces 
have been shipped, the computer indicates to 
which customer they have been sent. 

With th~ ~~ numb.er (refer to drawing), full process 
traceability 1s provided: IN I OUT dates at diffusion, 
assembly, test as well as location. In addition 
shipment date and shipment number are provided. 

Manufactured under patents or patents pending 

TYPE 

Q.TY 

DATE CODE 

MARKING 

This label to be sent for all complaints 

The label is stuck on each boxe (qty per box= base qty). 

October 1993 1/6 
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QUALITY AND RELIABILITY 

3. QUALITY BY DESIGN : 

3.1 QUALIFICATION OFA NEW PRODUCT: 

* Requested for all new products. 

* Qualification plan according to internal 
specification. 

* Main documents requested are : 
. Design rules manual 
. Development report 
. Characterization report on 3 manufacturing lots 
. Reliability report on 3 manufacturing lots 
. Product Specifications 

• Requested internal approvals are : 
. Originator 
. Product manager 
. Division QA manager 

3.2 QUALIFICATION FOR A CHANGE OF 
TECHNOLOGY: 

• Requested for : 
. All major new processes (either wafer lab and 

assembly) . 
. Critical change of process step . 
. Change of manufacturing location. 
* Qualification plan according to internal 
specification. 
• Main documents requested are : 
. Characterization report on 3 manufacturing lots . 
. Reliability report on 3 manufacturing lots . 
. Manufacturing specifications . 
. Failure mode defect analysis or criticity analysis . 
. Provisions for traceability. 

* Requested internal approvals are : 
. Originator 
. Product Manager 
. Division QA Manager 

*Technology change notification to customers. 

2/6 r== SGS·THOMSON -------------- ._"f/. I:IIDi!:ijj@~~~I:Vijj@li!D!:@ 
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4 QUALITY ASSURANCE ORGANIZATION : 

4.1 IN PROCESS CONTROL FLOW CHART: 

QUALITY AND RELIABILITY 

Wafer Fab standard production process flow chart 

Material inspection 

Wafer fabrication 

In process control 

Finished wafer inspection 

D 100% ~peratlon or screening 

e 100% Operation with SPC 

II In process control (Monitor) 

D Q.A. Gate inspection (Sample accept) 

Assembly standard production process Flow chart 
Material inspection 

Die electrical tests and visual inspection 

Quality inspecti~n 

Assembly 

Moulding and stabilization bake 
In process control 
Lead finish 

·Solderability inspection 

4.2 OUTGOING QUALITY INSPECTION : 

All product is submitted to the outgoing QC 
inspection. 

Rawline inspection 

Test and finishing 

In process control 
Packing 

Outgoing quality suspection 
Reliability tests 
Packaging 

All rejected lots should be 100% rescreened and 
resubmitted to the OQI. 

------------ /::iii SGS·ntOMSON ____________ 316 
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QUALITY AND RELIABILITY 

Parameters 

Visual and mechanical inspection 

cumulative electrical and inoperative mechanical failures 

4.3 RELIABILITY ASSURANCE : 

ABSTRACT OF SURE 6. 
RELIABILITY ASSURANCE. 

The reliability approach : In a customer's finished 
product, semiconductor devices must work 
normally in a stable manner under the given 
operational conditions throughout the specified life 
of the product. 
SGS-THOMSON, therefore, exercises meticulous 
care in the design and manufacturing stages and 
studies the various factors that affect the reliability 
of semiconductors such as operational and 
environmental conditions. 

Reliability testing : 

Reliability testing is an ongoing process adopted to 
identify and then improve reliability performance. 

Accelerated tests are an important tool for 
evaluating long term reliability and stability of 
process and product parameters. 

SGS-THOMSON performs rigorous tests 
throughout production to ensure that production 
devices have the properly designed reliability. 

Two major actions are developed to monitor 
reliability performances : 
. Real time control (RTC tests) 
. Periodical reliability tests. 

4.3.1 REAL TIME CONTROL (RTC TEST) : 

This program requires the assembly plants to 
perform sampling of the manufacturing flow (after 
OQI acceptation) every week, on each 
technological family. 

The tests are performed on assembly plants. 
Corrective actions have to be taken by the local Q 
and R department when the failures exceed the 
target, and in a second time, if failures are 
confirmed, information is sent to the Q and R 
division in order to receive instructions. 

4.3.2 PERIODICAL RELIABILITY TEST : 

On each technological family, for data acquisition 
and quality monitoring, SGS-THOMSON performs 
long term reliability tests by periodical sampling 
after OQI acceptation. 
These tests are performed either on assembly 
location or on Q.A. Division. 

Minimum sample size acceptance number 

315 0 

315 0 

4.3.2.1 TEST SELECTION GUIDELINES 

Specific emphasis is put on electrical, 
thermomechanical and environmental tests which 
are intended to accelerate failure mechanisms in 
order to define the limits of the products when they 
are submitted to industrial conditions. 

The tests performed are split into 2 main families 
called die- oriented tests and package-oriented 
tests. 
The tests are selected according to the knowledge 
of the application conditions of the products, the 
failure mode effect analysis performed at design I 
development, and to the history of the 
manufacturing process. 
An intermediate family (die and package-oriented 
tests)is also described. 

The attached sheets provide the relevant 
information on applicable tests, international 
standards, failure point, failure process, 
acceleration factors, usual failure rate as well as 
acceptance numbers. 

4.3.2.2 ABBREVIATIONS AND MEANINGS 

Any device which does not 
comply to its specification 

Failure point : Physical localization of failure 

Failure 
process: 

FIT: 

Failure rate : 

Accelerating 
factor: 

Physical or chemical or other 
mechanism resulting in a failure. 

Failure unit ; 1 fit = 1 failure in 109 

devices - Hours. 

Also called "Lambda - A." ; it is the 
incremental change in the number 
of failures per associated incre
mental change in time. Failure 
rate is expressed in fits. 
Nota : MTBF (Mean Time Between 
Failure)= 1/A. 
Currently"'}.." is provided in the 
useful life of device (constant A.; 
exponential modelization of the 
population reli~bility : 
R(t) = Nffi. = e- 1 

N(to) 

The physical or chemical factor 
increasing the failure rate. 

_41_6 ---------- Jiii SGS·ntOMSON 
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Confidence 
level: A 60 %confidence level means 

there is 60 % possibility that the 
sample came from a population 
whose failure rate does not 
exceed the given failure rate. 

Ea: Activation energy (eV: electron 
volt). Activation energy is intro
duced for example in the Arrhenius 
law - It is representative of the 
failure mechanism involved. 
Ex : 1 eV is used to modelize 
failure rate when surface charges 
are involved. 

4.3.3.1 DIE ORIENTED TESTS 

Test description Failure point Failure process 

High temperature Melallization Contact degradation 
storage (HST) 
MIL STD 750C -1032 lntermetallic growth 
1 OOOHrs- Ta=150"C 

High tempetarure Passivation layers Surface charges 
reverse bias (HTRB) and silicon interfaces accumulation 
MIL STD 750C -1038 
1000Hrs 
Ta= 110/150"C 

Steady state life test active area and Charges 
(OLT) mechanical accumulation I 
MIL STD 750C -1026 interfaces thermal runaway 

Electrostatic silicon volume Poor design and die 
discharges(ESD) (active area) process 
MIL STD 750C -1020 

4.3.3.2 DIE AND PACKAGE ORIENTED TESTS 

Test description Failure point Failure process 

Intermittent life test Mechanical Fatigue 
MIL STD 750C -1037 interfaces 
thermal fatigue 

Repetitives surges Silicon volume and Silicon structure 
lpp-1 OOS and 1 ooos die attach anomaly 

QUALITY AND RELIABILITY 

accelerating factors/ Usual samples size 
activ. energy & acceptance 

number 

Temperature: O.BeV 

Temperature : O.BeV 
45/0 

Temp./elecfield 

1.0eV 45/0 

Tj, J (current density) 
45/0 

Vpeak amplitude 
22/0 

accelerating factors/ Usual samples size 
activ. energy & acceptance 

number 

Temperature 
variation Tj 2210 

Surges amplitude 
20/0 

and duration 

5/6 
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QUALITY AND RELIABILITY 

4.3.3.3 PACKAGE ORIENTED TESTS (main tests) 

Test description Failure point Failure process accelerating factors/ Usual samples size 
activ. energy & acceptance 

number 

Humidity bias 85'C Die periphery Poor hermeticity Humidity/ 
85% 1 OOOH • Vr as passivation bonds; contamination temperature I 
specified in the metallization corrosion voltage Ea = O.BeV 4510 
applicable devices 
specif (THB • 

Autoclave test 121'C die periphery Poor hermeticity Temperature 
2ATM /168Hrs passivation contamination pressure 2210 
100% RH (PCT) 

Thermal cycling (TCT) Die volume structure Silicon I package Temparature 
-55"CI + 150'C interfaces thermal extremes in cycling 7710 
100cy expansion coefficient 
1000cy mismatch 

solderability Lead surface Plating or dipping Aging humidity I 
MIL STD 750C · 2026 process material temperature 2210 
1 H steam aging 
245'C·5s 

_61_6 _____________ lifi. ~~~©m?tr~:U!~n 
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SALES OFFICES 

EUROPE 
DENMARK 

2730 HEALEY 
Her lev Torv, 4 
Tel (45-44) 94 85 33 
Telex 35411 
Telefax· (45-44) 948694 

FINLAND 
LOHJA SF-08150 
Ratakatu, 26 
Tel (358-12) 15511 
Telefax (358-12) 15566 

FRANCE 
94253 GENTILLY Cedex 
7- avenue Gall1en1- BP 93 
Tel (33-1) 47 40 75.75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33-88) 75 50 66 
Telefax (33-88) 22 29 32 

GERMANY 
85630 GRASBRUNN 
Breton1scher R1ng 4 
Postfach 1122 
Tel (49-89) 460060 
Telefax (49-89) 4605454 
Teletex 897107~STDISTR 

60327 FRANKFURT 
Gutleutstrasse 322 
Tel (49-69) 237492-3 
Telefax (49-69) 231957 
Teletex 6997689~STVBF 

30695 HANNOVER 51 
Roten burger Strasse 28A 
Tel (49-511) 615960-3 
Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 

90491 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel . (49-911) 59893-0 
Telefax (49-911) 5980701 

70499 STUTTGART 31 
Mlttlerer Pfad 2-4 
Tel. (49-711) 13968-0 
Telefax (49-711) 8661427 

ITALY 

20090 ASSAGO (MI) 
V.le M1lanof1m- Strada 4- Palazzo N4/A 
Tel (39-2) 57546 1 (10 linee) 
Telex 330131 -330141 SGSAGR 
Telefax: (39-2) 8250449 

40033 CASALECCHIO Dl RENO (80) 
V1a R Fuc1n1, 12 
Tel (39-51) 593029 
Telex 512442 
Telefax. (39-51) 591305 

00161 ROMA 
V1a A. Torlon1a, 15 
Tel (39-6) 8443341 
Telex 620653 SGSATE I 
Telefax (39-6) 8444474 

NETHERLANDS 

5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel (31-40) 550015 
Telex 51186 
Telefax (31-40) 528835 

SPAIN 
08004 BARCELONA 
Calle Gran V1a Carts Catalanes, 322 
6th Floor 2th Door 
Tel (34-S) 4251800 
Telefax (34-3) 4253674 

28027 MADRID 
Calle Albacete, 5 
Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax· (34-1) 4031134 

SWEDEN 
S-16421 KISTA 
BorgarfJordsgatan. 13- Box 1094 
Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 
1218 GRAND-SACONNEX (GENEVA) 
Chem1n Francois-Lehmann, 18/A 
Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984869 

UNITED KINGDOM and EIRE 

MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel. ( 44-628) 890800 
Telex 847458 
Telefax (44-628) 890391 



AMERICAS 

BRAZIL 

05413 SAO PAULO 
R Hennque Schaumann 286-CJ33 
Tel (55-11) 883-5455 
Telex (391)11-37988 "UMBR BR" 
Telefax (55-11) 282-2367 

CANADA 

NEPEAN ONTARIO K2H 9C4 
301 Moodie Dnve SUite 307 
Tel (613) 829-9944 
Telefax (613) 829-8998 

U.S.A. 

NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
55 Old Bedford Road 
Lincoln, MA 01773 
Tel · (617) 259-0300 
Telefax (617) 259-4421 

SALES COVERAGE BY STATE 

ALABAMA 
Huntsville- Tel (205) 533-5995 

Fax (205) 533-9320 

ARIZONA 
Phoemx- Tel (602) 867-6217 

Fax. (602) 867-6200 

CALIFORNIA 
Santa Ana- Tel (714) 957-6018 

Fax (714) 957-3281 
San Jose- Tel (408) 452-8585 

Fax (452) 1549 

COLORADO 
Boulder- Tel (303) 449-9000 

Fax (303) 449-9505 

FLORIDA 
Boca Raton- Tel (407) 997-7233 

Fax (407) 997-7554 

GEORGIA 
Norcross- Tel (404) 242-7444 

Fax ( 404) 368-9439 

ILLINOIS 
Schaumburg- Tel (708) 517-1890 

Fax (708) 517-1899 

INDIANA 
Kokomo- Tel (317) 455-3500 

Fax (317) 455-3400 
lnd1anapol1s- Tel (317) 575-5520 

Fax (317) 575-8211 

MICHIGAN 
Livonia- Tel .. (313) 953-1700 

Fax (313) 462-4071 

MINNESOTA 
Bloommgton- Tel (612) 944-0098 

Fax (612) 944-0133 

NORTH CAROLINA 
Cary- Tel (919) 469-1311 

Fax (919) 469-4515 

NEW JERSEY 
Voorhees- Tel (609) 772-6222 

Fax (609) 772-6037 

NEW YORK 
Poughkeepsie- Tel.: (914) 454-8813 

Fax: (914) 454-1320 

OREGON 
Lake Oswego- Tel · (503) 635-7650 

TENNESSEE 
KnOXVIlle- Tel (615) 524-6239 

TEXAS 
Austin- Tel (512) 502-3020 

Fax (512) 346-6260 
Carrollton- Tel (214) 466-8844 

Fax (214) 466-8130 
Houston - Tel · (713) 376-9936 

Fax (713) 376-9948 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CON
TACT 
THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A. 

PENNSYLVANIA 
Montgomeryville- Tel (215) 361-6400 

Fax (215) 361-1293 

ASIA I PACIFIC 
AUSTRALIA 

NSW 2220 HURTSVILLE 
Su1te 3, Level 7, Ot1s House 
43 Bndge Street 
Tel (61-2) 5803811 
Telefax (61-2) 5806440 

HONG KONG 

WANCHAI 
22nd Floor- Hopewell centre 
183 Queen's Road East 
Tel (852) 8615788 
Telex 60955 ESGIES HX 
Telefax (852) 8656589 

INDIA 

NEW DELHI110019 
L1a1son Off1ce 
3rd Floor, F-Biock 
International Trade Tower 
Nehru Place 
Tel (91-11) 644-5928/647-9415 
Telex. 031-70193 STMIIN 
Telefax (91-11) 6443054 

MALAYSIA 

SELANGOR, PETAUNG JAYA46200 
Un1t BM-10 
PJ lndustnal Park 
Jalan Kema1uan 12/18 
Tel (03) 758 1189 
Telefax (03) 758 1179 

PULAU PINANG 10400 
4th Floor- SUite 4-03 
Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 
Telefax (04) 379816 

KOREA 

SEOUL 121 
8th floor Sh1nwon Bu1ld1ng 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 

SALES OFFICES 

SINGAPORE 

SINGAPORE 2056 
28 Ang Mo K1o- lndustnal Park 2 
Tel (65) 4821411 
Telex RS 55201 ESGIES 
Telefax (65) 4820240 

TAIWAN 

TAIPEI 
11th Floor 
105, Sect1on 2 Tun Hua South Road 
T91 (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 

THAILAND 

BANGKOK 10110 
54 Asoke Road 
Sukhumv1t 21 
Tel (662) 260 7870 
Telefax (662) 260 7871 

JAPAN 
TOKY0108 
N1ssek1 - Takanawa Bid 4F 
2-18-10 Takanawa 
M1nato-Ku 
Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 
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